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Devices 


Astonishingly Ingenious Mechanical Fingers and Thumbs so Sensitive to 
Touch as to Distinguish a Variation in Thickness of One Sheet of Paper 





BY 


“New wrinkles” are of everyday occur 


rence, but not everybody who reads the 


AMERICAN MACHINIST knows that a real 
wrinkle, and automatically produced at 
that, plays a very important part in its 
printing. To the readers of the AMERICAN 
MacHinist the devices which follow have 
a two-fold interest—that due to. their 


SNOWDEN  B. 


torians as the first really great mechanical 
invention having a World-wide effect on 
the advancement of 
original printing press, as is well known, 
was a very crude affair indeed, and since 
that time so many changes have been 
made in these machines, tending to im- 


prove their efficiency and to cause them 














: 
- HIN 
American Ny 


civilization. The 


REDFIELD 


great number of automatic mechanical de- 
vices, which are quite remarkable in the 
manner in which they perform functions 
which were formerly performed by hand. 


THe “WRINKLE” 
Certain classes of presses make their 
impressions on separate sheets of paper 














FIG, 1 THE AUTOMATIC FINGERS AND THUMBS FEEDING THE SHEETS 


intrinsic merit as exceptionally ingenious 
products of the machine shop and that 
due to the fact that they are part of the 
equipment of the paper’s own printing 
plant. 

The printing press is pointed to by his- 


once have been 


to turn out better work at what would 
considered incredible 


speed, that the modern printing machine 


bears but slight resemblance even to those 


presses in use as late as Franklin’s time 


These changes include the addition of a 


is used. 
that is, 


TO THE PRESS 


instead of on long rolls as in ordinary 
daily newspaper work, and in order to 
feed in these separate sheets the auto 
matic “wrinkling” device shown in Fig. 1 


There are two of these devices: 
one at each end of the pile of 








papers, and by their operation one sheet 
ol paper 15S lifted up and fed from the 
pile at a time 

In Fig. 1 the little roller C is made to 
bear down on the pile of papers, then to 
travel forward to the left by means of 
the bent lever £, which is in turn oper- 
ated by the cam A. While traveling for- 
ward to the left, pressure is brought to 
bear upon the roller C by means of the 
arm 1) pressing down on the spring which 
connects with the arm L and the short 
link to the roller C. D is caused to drop 
and rise by means of a cam on the same 
shaft as A, but on the far side of it. 

The motion of C in a horizontal direc 
tion, together with the pressure brought 
tc bear upon it in a vertical direction, 
causes the top paper in the pile to wrinkle 
his wrinkling is 


up, as shown in Fig. 1 
which 


assisted by the rubber pencil 4, 
also bears down on the top of the papers, 
while C is starting to push the paper over. 
\s soon as the edge of the paper under 
( has been moved away from the edge 
of the pile, the little arm F is caused to 
press down upon the remaining papers in 
the pile to keep these flat while the top 
one is being wrinkled. At this point the 
pencil 4 is caused to rise up by a suitable 
cam, while a jet of air is directed from 
the nozzle M, so as to blow under the 
wrinkle in the top sheet and by causing 
the top sheet to vibrate over its entire 
surface to effectually separate it from the 
rest of the pile 

Next the 
again, while other rollers and belts catch 


roller C is allowed to rise 


the now separated top sheet of paper and 
draw it forward into the printing press 
When C has been lifted from the top of 
the papers, it is brought back to the right 
without 
dropped down again and finally pushed 


touching the pile and_ then 


forward to wrinkle up the next sheet, to 
he fed into the press 

These little rollers and arms keep push 
ing forward and lifting up and pressing 
down in a most remarkably human man- 
ner. So continuous and so much like the 
work of a set of human fingers is this 
pushing forward and wrinkling up of the 
top sheet of paper that one almost expects 
ome fourth medium to come up = and 
moisten the roller C, just as a manual 
operator would moisten his thumb at 
stated mtervals to assist in the wrinkling 
ip of the sheets. However, the roller ( 
is better than the human thumb for its 
purpose, because being made out of rub 
her it does not need the intermittent moist 
ening that the thumb usually calls for 

\ll the cams which operate these va- 
rious parts are on one shaft. the end of 
which is seen in the photograph, and 
there is a separate cam for each lever 
The small crank handle at the top is to 
adjust the whole feeding machine up and 
down, so as to bring the correct pressure 
on the top of the pile of papers, although 
as the feeding continues, the whole pile 
is automatically raised up at frequent in- 
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tervals by feed screws operated from a 
motor in connection with a ratchet mo- 
tion. This automatic raising is controlled 
by the pressure of a lever on the top of 


the pile of papers. 


MECHANICAL NERVES 


[hese little automatic wrinkling devices 


.do their work very efficiently, but even as 


the human thumb would be liable some- 
times to either miss a sheet altogether or 
pick up two sheets at a time, so these 
little automatic devices must be safe- 
guarded by mechanical means taking the 
place of the intelligence of a manual 
feeder The manual feeder would be able 
to tell whether or not he was feeding the 
sheets correctly by the feeling of the 
papers, and it is also by feeling, that 1s 
mechanical feeling, that assurance is given 
that one sheet, and only one sheet, is fed 


to the press at each proper instant. It 

















FIG ; AUTOMATIC TRIP FOR TWO SHEETS 
AT A TIME 


may be thought that steel and iron and 
brass do not have much feeling, and it 
would be a difficult thing to use these ma- 
terials for determining that the sheets of 
paper are being properly fed to the press, 
but, in spite of this, these materials are 
used to do the trick 

Che first mechanical feeler encountered 
by the sheet of paper on its way to the 
press is the one which insures that not 
more than one sheet at a time is fed to 
the type. The principle upon which this 
device works is that two sheets of paper 
are twice as thick as one. sheet This 
sounds like a truism, but when one sheet of 
paper 1s so very thin, it would seem that 
two sheets of paper are not very much 
thicker 
contradictory state of affairs, the device 


Notwithstanding this seemingly 
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shown in Fig. 2 effectually counteracts 
such a blunder on the part of the set of 
mechanical fingers and thymbs shown in 
Fig. 1, and it is seldom that more than 
one thickness of paper will escape detec- 
tion, resulting in immediate stoppage of 
the entire press until proper investigation, 
not to say explanation, is secured. 

In order to understand the operation of 
the device shown in Fig. 2 the diagrammatic 
outline given in Fig. 3 may be studied. 
The sheet of paper is fed forward by the 
belts of the feeding mechanism, so that 
it has to pass through the small space be- 
tween the roller .4 and the sectional roller 
b. A is caused to rotate mechanically to 
the right, that is in the direction of the 
travel of the sheet of paper R, while B 
normally remains stationary. B is cen- 
tered on the lever ©, which is also cen- 
tered at D and by the adjustment of the 
tine-threaded screw E, B may be raised 
up or let down in very minute gradua- 
tions, so that the space between A and B 
may be adjusted to a very small fraction 
more than the thickness of a single sheet 
of paper. 

[he arm G is pivoted at H, and nor- 
mally retains_an upright position, leaning 
against the set screw J. On the upper 
end of the upright G there rests a cross- 
piece at the end of the lever AK, which 
lever is loosely swung on the shaft P. M 
is a cam which is caused to rotate from 
the mechanism of the press, and twice in 
each revolution the circular portions of 
M are brought to bear upon the roller L, 
which slightly lifts up the lever K and 
then drops it down again, so that it rests 
upon the upper end of the upright G. N 
is another lever which is keyed to the 
shaft P, 
tween the top of the outer end of N and 


and there is a slight space be- 


the corresponding pad on the lever K, so 
that the two do not normally touch each 
other. 

On the upper half of the sectional roller 
B there is a small pin S, which if 
B were caused to rotate about its own 
axis in a counterclockwise direction, 
would be brought to bear on the bottom 
end of the upright G. As long as a single 
sheet of paper is fed at a time between 
1 and B there will not be brought to bear 
a sufficient friction on the circular sur 
face of B to cause it to rotate, but when 
properly adjusted, if two sheets of paper 
are fed between 4 and B it forms what 
might be termed a friction drive, and B 
is caused to rotate in a counterclockwis¢ 
direction pressing the pin § against’ th: 
lower end of G. Of course, with the 
slight pressure caused by the extra thick 
ness of paper only there is not very much 
force exerted; however, with the next 
half revolution of M the lever K will be 
caused to raise up about % inch and this 
releases the upper end of G. When this 
upper end of G is released it takes but a 
very little side pressure on its lower end 
to overbalance G, causing its upper end 
to swing to the right and no longer act 
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as a support for A, when by the further 
rotation of W the roller L drops down 
into the depression in M. AK _ being un 
supported when L is dropped down into 
the depression in M, the whole lever will 
swing down by its own weight bringing 
pressure on the lever V, causing the shait 
/’ to rotate. 

The rotation of the shaft P causes the 
sliding of a latch, which disconnects the 
feeding mechanism of the press from its 
driving motor, and the feeding of paper 
instantly stops, while the straight side of 
the cam M comes up against the roller L, 
locking the parts in a stationary position. 
Further than this, the stopping of the 
feeding of the paper also stops the whole 
printing press by means of the next me- 
chanical feeling device whose duty it 1s 
to stop the whole machine whenever the 
supply of papers runs short. 


No SHEETS, NO POWER 

This next device is shown in Figs. 4 
and 5, Fig. 4 being the sensitive or “feel 
ing” end of the device. To understand the 
operation of this mechanism, a study of 
Fig. 6 is necessary, this being a diagram 
matic arrangement of what is shown in 
the photographs. In the upper half of 
Fig. 6 we see the position of the parts 
just before the sheet of paper Il” strikes 
against the pendulum / Before the 
paper strikes 4 the block PD could not 
move to the right because if it did it 
would strike against the end of A; but 
when the sheet travels up against the bot 


tom end of 4, this little pendulum swings 
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down, as shown in the lower half of 
Fig. 6. When in this position it is possible 
for )) to swing over to the right without 
striking against anything 

Now 7). is caused to swing to the right 


by means of the lever K, which is clamped 







AUTOMATIC TRIP FOR NO FEED FIG. 5 
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to the shaft E, and at the right of the 
diagram, Fig. 6, the mechanism 

other end of FE is shown Fig. 5 is a 
photograph of the other end of / R 
is a cam block which is moved back and 


forth by the rod: 7, and as it moves to 


the left, Fig. 6, the roller P on the end of 
= K 
———4>—_____*,.. 
N =~, 
" 
\ M 


S . = 
h ALE 


— 2 S 





J 
orf ; 


B 


Sheet of Paper R- 


A oh, 


American Machinist, N.Y. 





FIG, 3 DIAGRAM Of AUTOMATI( RIP FOR 
rWO SHEETS 


the arm keved to the shaft E is allowed 
to drop down into the depression in Rk 
Chis allows the shaft — to rotate by the 
gravity of the parts, swinging the arm A 
to the right and thus carrying PD in the 
same direction 

The rod M leads to the switch of the 








electric motor driving the printing press, 
and on M is rigidly mounted the block 
L. On the cam block R and also moved 
by the rod 7 is the upright S. If the arm 
VW remained horizontal, the upper end of 


S would strike against the block L. thus 





moving the rod M horizontally, throwing 
the switch and stopping the driving motor 

Under normal conditions when papers 
are bemg properly fed to the press the 
pendulum 4 swings down each time it 
as shown in the lower left-hand 
corner of Fig. ¢ This allows & to turn 
by the dropping of /, as already de- 
scribed. However, the dropping of P has 
he effect of raising the other end of this 
arm ., and this lifts up the rod M and 
the block ZL is brought up above the up- 
right S, so that they do not engage when 
S passes under / In this way when 
everything is going right L is not pushed 
over by S and so the rod M simply rises 
and falls without any horizontal move 
ment, and the motor is left undisturbed to 
continue the driving of the press 

If now a stoppage is caused in the feed 
ing of the papers to the press, the pendu 
lum 4 is not tipped down, and when the 
cam FR moves to the left (Fig. 6) the 
roller P cannot drop into the depression 
in Rk because DY would strike against the 
end of | when E attempted to rotate 
\s P cannot swing down, N cannot swing 
up, and consequently the rod M and its 
block 


tion; S engages with / 


remain 


their horizontal posi 
moving M and 
stopping the motor, and consequently the 
whole press. In this way two automatic 
placed upon the _ feeding 


checks are 
fingers, and no matter what goes wrong 
the printing press will stop until the 
troubles are corrected 

It should be said that when the papers 


re being fed properly to the press and 





MOTOR CUTOUT FOR NO FEED 


are striking against the pendulum 4, while 
A and PD are swinging to the right, the 


paper rests against 4 for an instant. Im- 
I 


mediately after and )) have swung back 


to the left by the next movement of R to 


the right, the shaft C is caused to rotate 
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in a clockwise direction, lifting ‘the 
bracket B, the pendulum A and allowing 
the paper |!’ on the belts to pass to the 


right into the press. The extra lever / 
with its small thumb screw is simply for 


adjustment of the elevation of the block /) 


A HypkaA-HEADED MACHINE 


\nother very ingenious printing-offic: 


| machine having 22 mouths, 


device is a 
used for assembling together the various 
pages of the AMERICAN MACHINIST and for 
stitching them into place. Figs. 7 and 
S are partial views of one of these as 
sembling and the far side 
may be seen the piles of paper lV, in Fig 


S. Each one of these piles is composed 


machines, on 


of duplicate sets of pages, each set com 
posed of 16 pages folded from one sheet 


by the folding machines. The first pile 
would then contain duplicates of pages | 
16 of the magazine inclusive, and the 


econd pile would contain pages 17 to 32, 
nclusive, 


the complete magazine 


and so on down the line making 
By 


et of folded pages from the first pile, 


feeding in 
and 
then dropping on top of this a set from 
the the third, 


fourth, fifth, ete., the piles being arranged 


second pile, then from 


correct consecutive order, the complete 


lll 

agazine is built up with all its pages in 
proper sequence. 

In Fig. 8, WV is a pair of rubber noz 
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zles leading from an exhaust system 

the block holding these nozzles is Ss 
to rise and fall by the turning of the shatt 
upon which it is n ted, ‘ 
cam motion Che piles of paper res 
upon iron saddles wit! ’ I 
just over the nozzles. The rers 
caused to draw away trom pile 

at the proper moment by the rotatio 
shaft and the mm es are brought 
bear on the under side of the pile I 
papers. The air suction ts applied throug! 
the: nozzles, causing the bottom sheet of 
paper in each pile to stick to th nd ! 
the nozzles, and as these no les re 
brought down by the cam motior 
bottom sheet of paper is bent down and 
pulled away from the whole pile, while 
the same time the fingers 7 again comy 


back into contact with the pile in order 
to hold the other papers up into the prope 
position. 

As the bottom sheet is pulled adowl ‘ 
arm H is caused to swing on the shaft 1/ 
of the 
links controlled by the shaft G 


and by means various arms and 


ated 


opel 
by suitable cam motions, the mouth 4 is 


caused to and then close overt 


the 


open to 


bottom sheet of paper held b the 


| back 


suction clip, and by the next swing 
of H the bottom set of sheets of paper is 
drawn out from under the pile and 
dropped down into the conveyer } Fig 


7 shows the sheets just coming away from 
The arm // ; 


swings 


the piles udvances 


ivalll, 
mouth 4 forward and pulls out 


the sheet which being 


the 
continually pulling out and dropping down 


next bottom 1s 


drawn down by suction nozzles. thus 
the bottom sheets from the piles, one set 
of sheets at a 
The conveyer y" 


set of bottom 


time 


traverses this whole 
sheets, one from each pile, 
in a transverse direction, and as each set 
the 


of sheets is brought opposite a pile, 


arm opposite this pile drops the next con 


secutive bottom sheet upon it, so that by 
the time the first sheet has reached the 
end of the machine it fas had dropped 


upon it all the succeeding sheets { 


gFomeg 


make up the magazine, each in its prop 
consecutive order 

When all the pages have thus be 
assembled they are passed through the 
stitching machine, shown at the end of 
the line, Fig. 7, where two wire stapl: 
are forced through the sheets cut off and 
bent over, binding the whole maga 
into one piece \fter this, of course, the 


bound sheets have to be trimmed and ¢ 


ered to make the finished magazine 
\ SensitivE Movutu 
It is easy to imagine that with sucl 
device as this it might be pertectly pos 
sible for one of the mouths to miss its 
grip on one or more of the — sheets of 


paper and not feed them in proper order 
Also it 


two 


might be perfectly possible for 


thus 


In 


sheets to be gripped at once, 


again spoiling the consecutive action 
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ler to guard agains is the lever D 
ig. 8, is extended upward, and has upon 
its outer end a small hook, as shown in 


le figure With the swinging back and 


rth of the arm //, and the opening ‘ald 
losing of the mouth 4, this outer end ot 
» describes an oval figure, passing up 
vard and outward, then dropping down 
1 the far side of t extension / thet 
drawing back perwe tw el | pl ( 
tions which are fastened ont 

lhis figure described | the ] 
highly magnified reproductior é 

el of the end of the mout cd 
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I Pa! I \ I EMELIN H 

urs rreatly distorted b ( riot 
lengths of the levers Phe op u 1 t 
nouth ! S Vel great exaggerated 

e position of the end of D nd 1 
fails to grasp the bottom sheet from 1 
ule of papers, the end of PD would b 
illowed to drop much farther than usu: 
nd would strike against the projection o1 
the side of the arm A The hook on th 
nd of D would then draw K downwar 
which would cause the arm carrving the 
ball N to swing upward This in turn 
would lift the end of the lever P, causing 
the shaft R to rotate, which in turn im 
mediately operates a belt shifter to stop 
the whole machine Also in case 


should grip two papers instead of one tn 
irm ) would not be allowed to droy 
down f is usual, and it would be 
caused e against t ipper proje 
tion e sid i rm A, aga 
drawing . downward e art 
V1 \ und ag { I shaft 
shift t elt ) e machine 
s ging devi ther crude 
t. as t f ( for 1 
in ‘ Q " ely ‘ . | ‘ ‘ 
iffe! ce sheet of t wil 
se tl ! vl } trike 
iva st I f 1] instantly 
stop. tl ‘ rate adjust 
‘ 5 le it the thumb 
tf link spring in the 
k, provi i ¢ purpose of making 
the motion of independent of the hmit 
¥ adjust t f the thumb screw ( 
nd consequently thre pening oT the 
outl !, although t stiffness of the 
spring /* is such that must be positively 
opened and closed by the motion of G 
Projecting throug! the bottom of th 
mvever and separating the piles of pages 
there is a series of upright pins B, Fig. & 
These pins are fastened to chain belt 
which travel side by side One of these 
belts travels at constant speed, whereas 
the other on ivels first at the same 
peed as its mate, and then is caused t 


dw 


other one by a 


Next it 
travels alon 
sick witl 
causes the 


alternatel 


increase 


in 


’ 


time when thi 


the she 


ets ¢ 


distances 


atches 


uy 


short 


with 


scillating 


f abe ut 
Its 


distance 


mate 


sid 


spaces between the pin 

decrease and = imerease 

t] spaces takes place at 
various arms art 

f paper down onto the 


{ 


4 


behind until it is separated from the 
3 inches 


and 


r\ 


motion 


tl 


dropping 


vever and immediately after this has taker 


place, I 
lagging 
ll of tl 


sliding conne 


bar D 


igain dec “eased by 


he space ts 
f the pu 
1 papers in 
oicide, mst 
regular heaps 
, 
22 of t 
dl Pes > 
os 
} ) ‘ 1s 
| 
1 K fy Dp 
litior fn 
chit 
I] ( 
Rp, 
) 
f 
nay 
‘ 
er k 
wed wh 
cury d ( 
s phe 
tion at 
inside of the 


I 


This draws together 
Tr pile so that the 
id of being thrown 
he arms and ut 
piles t papel « 
mposed of folded 
ges, this machine 1s 
tically ssembling 
g Of course, b 
! and saddle 
lone enoug!l 
nher of pag 
St 
oe 
; B 
\ Cj 
are ( 
: 1 in 
d, lift p and pl ‘ 
es to which the ‘ 
ile from ahove, ¢ Tt 
ing-machine needle 
the paper First 
the top of F grips 
irriers 4 when the 








leaves are in place at B and the operatio1 


ot acam moving this bar thrusts a series 


through 


of pointed pins from inside of 4 


the folded sheets at the fold, making 
openings for the needles to pass through 
This insures that the needles shall go 
through the center of the sheets just 
where they are folded, and there is no 
danger of not sewing through the full 
number of sheets 

The needles themselves are curved into 
practically a semi-circle, and they pass 
through the sheets of paper twice; that 1s, 
once from the outside in and then from 
the inside out The sewing is of the 
single-thread character and there are the 


usual small moving fingers and hooks and 


points at C for looping up the threads 
holding them while the next loop is passed 
a chain stitch along the 


The 


through, forming 
hack of the 


number of lines 


iy Ti vk 
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‘arries this book around under 


the machine 
the overhanging, sliding head A, as at B 
mounted on 


swinging arms are 


their central spindle in vertical sliding 
grooves, and they are held at an equal 
level by a stationary horizontal groove H 


of the central spindle, 
bottom of 


around the bottom 


meshing with a finger at the 

each arm 
When an 

ing head of the machine, that is in position 


at the bottom of the 


arm is brought under the slid- 


marked B&, the finger 

arm is opposite an opening in the bot 
tom of the groove, and by a cam motion 
another finger rises up from underneath 


the machine and grips the swinging arm 
at the spindle end. The next motion pulls 
this arm down into the machine, and the 
photograph shows one of the arms part 
Its downward motion is 


the 


way down at B 


followed but not touched, by over- 
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rollers, smearing the entire sur- 
leaf the 


and at the same time lifting up the cover 


the paste 


face of each outside with paste, 
which was placed over the back of the 
book As the book 


both are gripped by two steel plates in K 
there is a 


and cover come up 


the edge where 


groove in the binding of every book, and 


near upper 
this gripping squeezes the covers against 
the book at this point. As the book rises 
the sides of the cover naturally fall down 
like the wings of a bird, and they are 
pressed against the sides of the book by 
means of two swinging arms, one of which 
is shown at E 
When the now 
raised to normal hight, the overhead part 


covered book has been 


K rises still further, the grip, of course, 


having released, and next the swinging 


arms make another 120-degree turn, pass- 
ing out the now finished book to one side 














Fi¢ ) BOOK SEWINE MACHINI 
of stitcl y depends u he 7. r of 
Itching depends upon the size of th 


book In books 


are continuously sewed together, but the 


operation a great many 
operator who carries away the product of 
the machine cuts the various books apart 
t the 


beginning and ending of each 


Book COovERING 


\UTOMATI( 


Fig. 10 shows a machine that is doing 
date has 
the 
gluing on of the covers of bound books 
On this also 


the Butler-Ward Company, there are three 


work which up to a very recent 


always been done by hand; that is, 


machine, which is used by 


Swinging arms, and as seen in the picture, 


an operator places the sewed but still un 


covered books, one at a time on the arm 


nearest to him as at 4 The next motion of 


head part A ind when it has reached the 


travel, an automatic cross 


the 


bottom of its 


slide pulls in one of covers, which 
are arranged in a pile in the hopper at the 
left as shown in the photograph at C 


While the 


down the 


arm is descending and carrying 
book, a jet of air 
ot the box k 


to hold the pages down against themselves 


uUncoy ered 


1s directed avalnst each side 
where they belong, and to prevent their 


flying up, due to the sudden downward 
motion of the arm carrying the book 
\fter the 


tion, another cam motion draws two boxes 


having reached lowest posi 


of paste D, up against the sides of the un- 
covered book, the paste being distributed 
by means of corrugated rollers on the 
sides of the paste boxes, and the next mo- 


tion lifts up the book as it passes between 


BOOK 





COVERING MACHINE 


carrying in a new one to be 
After this, in order to be sure 


the 


I, and 
covered 
that the covers are tightly pasted to 
hook, 


heavily squeezed together to make a good 


they are piled under presses and 
job 
Various adjustments in the lengths of 
the rods and the relative positions of the 
parts of the moving mechanism make it 
con- 


possible to cover books in a very 


siderable range of sizes 





Nearly $5,000,000 worth of American 
automobiles were sent in 1908 to 50 coun- 
tries and colonies, including, first, the 


United Kingdom, $1,500,000 worth; Can- 
$500,000 ; 
$250,000, 


France, over 


Italy, 


ada, $750,000; 
Mexico, $333,000; 
Cuba, $167,000 


and 





n 
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Automobile Cylinder and Piston 
Finishing 





By HucGH Dotnar 


Notwithstanding the great number of 
small gas-engine car motors now being 
produced in the United States there is as 
yet no settled and fixed practice as to 
cylinder boring and cylinder-bore finish- 
ing, nor to piston form and finishing, nor 
to piston-packing construction. The gas 
engine in the form used for car motors is 
an American invention, patented here in 
1844 and 1846, exploited by Lenoir m 
Paris as an original French invention a 
whole generation later, and finally “per- 
fected” by changing from the two-stroke 
cycle to the four-stroke cycle as reasoned 
out by another Frenchman, Beau de 
Rochas, and worked out in practice by a 
German, Daimler, under the patronage oi 
another German, Dr. Otto. The earliest 
gas-engine driven American cars endeav 
ored to use the two-cycle motor, crank 
box cylinder supply, but soon turned to 
the Daimler motor, which came to us 
loaded with traditions of European ma- 
chine-shop practice, and is even now in 
transition to less costly and uncertain 
forms of valves and valve actions, while 
the four-cycle of Beau de Rochas is chal 
lenged by the original American concep- 


tion of the two-stroke cycle. Reverting 
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to cylinder boring and cylinder-bore fin- 
ishing, some makers advocate boring first 
and finishing by reaming, while others 
finish the rough cylinder bores by grind 
ing, and yet others finish them by a true 
lapping with Jead laps, or by a “running 
in,” in which the crank shaft, rods, pis- 
tons and cvlinders are assembled and the 
crank shaft is belt-driven to reciprocate 
the pistons in the cylinders with water 
and oil, or oil and some abrasive for 




















FIG. 2 CARTERCAR OPPOSED MOTOR CYLIN 


DERS, PART OF CRANK-BOX, INTEGRAI 
WITH EACH CYLINDER 


lubrication; this last operation is also 
often mentioned as “lapping.” 

Advocates of cylinder-bore finishing by 
reaming only, point to the undesirable 
fact that the complicated forms of water 
jacketed cylinders, often in dual units and 
sometimes in quadruple units, cause the 
cylinder-bore form to change when the 
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cylinder is heated, and hence assert that 
cold cylinder grinding is labor thrown 
away, because the cylinders are hot when 
working and must finally have the work 
ing form of the cylinder bore determined 
by the wearing down of the high spots by 
piston travel over them 

Advocates of finishing by grinding as- 
sert that heat does not materially distort 
the cylindrical bore of the cold cylinder, 
and that the cylinder can be finished more 
quickly, at less cost and with better results 
by grinding than by reaming, while advo 
cates of lapping and “running in” point to 
the fact that ground cylinder bores show 
markings from piston travel, and that 
piston travel with lubricant and an abra 
sive is the only reasonable and _ logical 
final cylinder-bore finishing practice 

The piston head is much hotter than the 
open end of the trunk form of gas engine 
while working, and this fact of greatet 
increase of piston-head diameter when 
working leads to giving the piston body 
many different exterior forms 


[He CARTERCAR CYLINDER AND PISTON 
FINISHING 

Che Cartercar Company, Pontiac, Mich., 
will put out about 1000 cars in the season 
of 1900, with two forms of motor, one 
four-cylinder and one two cylinders op 
posed. This Cartercar two-cylinders-op 
posed motor is a new design, shown in 
Fig. « (construction drawing reprodu 


tion), which ts valuable tn itself as show 


r 
| 


| es: 
AS 


| 
/ 
A hhhhhhhad —_"| 
































——— 














FIG. |! CARTERCAR 
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OPPOSED-CYLINDER MOTOR, CONSTRI TION DRAWING REPRODUCTION 





5 AMERICAN MACHINIST July 1, 1909. 





cylinders and crank box makes it desir- 
able to bore the cylinders and face the 
crank-box joining at one setting in the 
Lucas horizontal boring mill on which 
these cylinders are bored and faced, and 
materially affects the cvlinder-finishing 


scheme 

lig. 3 shows one of these cylinders in 
the boring-mill fixture, bolted to the bor- 
ing-mill table. The boring spindle carries 


an inserted-tooth face mill, of sufficient 
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FIG. 3. CARTERCAR CYLINDER FINISHING 
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FIG. 7. CARTERCAR PISTON WORKING BLUE- 
PRINT REPRODUCTION 





diameter to cover the crank box facing 
cut. A sleeve S is slipped on the boring 
spindle outside of the facing mill, and the 














R cylinder boring heads shown in Fig. 4 
have threaded shanks and are screwed 
hard against the sleeve. The sleeve S is 
used for cylinder-bore cuts only, and is 
removed for crank-box facing, so that the 
table can be traversed, as will be readily 

FIG. 4. CARTERCAR CYLINDER BORING HEADS understood. The cylinder heads are 


closed so that there can be no rear support 


ing one of the latest forms of the opposed for the boring spindle. 


cylinders, four-cycle motor, which con 





tinues to be largely used for motor-car 
driving. ‘The Cartercar practice in finish- 


ing the cylinders and pistons of this two 





cylinder motor is here illustrated and de 
scribed. ‘lhe cylinder bore is 5'% inches, 


the piston stroke is 4 inches, and the 

















FIG. 5. CARTERCAR CYLINDER FINISHING 
motor 1 rated t 24 Cpows Phe 
cat ire friction-driven with a_ single, 
cased-in chan 1 the rear axk Fig I 
will be readilv understood No dimen 
sions are given The tlywheel is 19% 
inches diam 3 inches fa 





lhe crank box is divided in the middle. 











part being integral with each evlinder. as 


shown in Fig. 2 lhis construction of FIG. 0. CARTERCAR CYLINDER GRINDING ON HEALD GRINDER 
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Four cutter heads are used for the cyl 
inder boring, shown in Fig. 4, marked 
Ri, R1, R and R2. Of these R2 carries 
a swinging stock S which cuts the bore to 
a fixed length at the compression-chamber 
end from the crank-box joining face 
Heads Rr Ri are duplicate roughing 
heads, two cutters in each; two heads are 
used so that the boring-mill hand can 
grind the cutters of one while the othe: 
is working. Head KF is the three-cutter 
cylinder-bore reaming head At B is an 
angular cutter attached to the boring head 
R, and used to cut the ring-entering cham 
fer at the open end of thé cylinder bors 
R2 is for finishing the inside end of the 
cylinder bore and has a swinging arm with 
the small cutter C fixed in the outer free 
end. The inner free end of this swinging 
cutter stock S rests on a sliding rod hav 
ing two diameters connected by a conical 
surface. This sliding rod is stopped at 
its rear end by a stop moving the boring 
mill table. After the cylinder is reamed 
the head R2 is screwed on the spindle 
nose and the table is run toward the bor 
ing spindle so that the incline on the 
sliding rod forces the cutter C outward to 
determine the inside end of the cylinder 
bore at a fixed distance from the crank 
box joining face. 

Fig. 5 shows crank-shaft box-seat bor 
ing, after the opposed-cylinders crank-box 
faces have been bolted together on the 


same Lucas boring mill 


The cylinder grinding is shown in 
Fig. 6, on a Heald machine. The cylinder 
is stationary and the cylinder bore is 
sucked by a fan through the hose H, 
which carries away the dust of grinding 


and cools the cylinder during the process 


- 














FIG. 8. CARTERCAR PISTON GRINDING ON A 


LARGE LANDIS GRINDING MACHINI 
WITH A LARGE GRINDING WHEEI 


of grinding. The grinding-wheel spindle 


s eccentrically positioned in a_ parallel 
axis revolving head spindle to give a con 
stant cylinder-bore diameter as the grind 
ing wheel wears down 

Fig. 7 is a reproduction of the piston 
working blueprint with a few dimensions 
[he pistons are turned on small engin 
lathes, pin holes bored, the ring grooves 
are cut on small engine lathes, a roug! 
grooving gang of three cutters in on 
lathe and finish-grooving gang of thre: 
cutters in another lathe The piston 
grinding is done on a heavy Landis grind 
ing machine, as shown in Fig. & The 
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grinding wheel is large and is flooded with 
water. 
The time details of the cylinder and 


piston finishing are as follows The cylin 


der bore is § inches diameter by 9 
inches long, two cuts through, first cut 
with two-point cutters, second, ream 

cut with three-point cutters 1] larg 


crank-box face mill runs 60 feet per mn 


ute The cvlinder bores have four cut 
one boring cut, 1 reaming cut, on 
chamfer cut and one inside compressiot 


chamber cut 
inder finishing on the boring mill is 66 
minutes, of which 25 minutes is consumed 
in two crank-box facing-mill cuts, leaving 
{$1 minutes for the four cylinder-boring 


cuts. The cylinder-grinding time averages 


60 minutes he finished bore is within 
half a thousandth of size [he piston 
turning, two cuts, takes 15 minutes. The 


piston grinding, three diameters, takes 


6 minutes for each piston 





A Large Job on a Small Planer 


By WarrEN S. SHERMAN 





The casting shown on the planer is a 


gate valve of gray iron, 6 feet long and 


widen the machine by putting parallels in 
between the housings and bed of the ma- 
chine, but still we didn’t have enough 
room to accommodate the work. I finally 


rrived at the conclusion that planing 


them on an angle was the only solution 
I mad 1 rest to receive the lower corner 
W the cut at 

e lower i I of 2\4x1 
nik nd bolted ne t receive each 
end t pieck e planed. I took off 
the cross 1 turned it bottom side up 
to avoid having the lugs that rest on the 
housings in the w nd swung the head 
around, bottom side up also. This neces 
sitated making a clamp to clamp the two 
ends of the rail to the h usIngs and also 
i great ad il I worry as to a feed of 
some kind When the rail had_ been 


clamped in place the casting was set on 
the planer parallel with the rail by means 
of special jacks made to accommodate the 
casting at the angle shown without slip- 
ping After being securely clamped it 
was ready to start, but the idea of having 
to feed by hand over so much surface 
didn’t look good to me, so we arranged a 
ratchet feed by means of a rope and pul- 
le ittached to the root, one end of the 


rope attached to the feed mechanism, and 


the other to the ratchet 











\ LARGI TOR ON 


ranging from 30 to 40 inches wide and 
weighing from 1000 to 4500 pounds. Our 


first thought was that possibly we could 


*Superintendent. N. S. Sherman Machinery 
and Iron Works, Oklahoma City, Okla 














SMALL PLANE} 


We had 42 of these’ pieces to machine, 
and in this way we did them all on a 
26-inch by 8-foot New Haven planer 
When put in place they were all true 
and tight under a head of 60 feet of water. 
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Engineering in the Ejghteenth Century 


Interesting Facts about Steam Engineering Practice One Hundred and 
Fifty Years Ago, with Illustrations of the Quaint Engines Used 





BY 


[he best cure for pessimism is to take 
a look back one or two centuries into the 
The best 
answer to the man who claims that this 


days of rack and thumbscrew 


is not an enlightened age, mechanically, is 
to tell him something about the century 
before last. Just why steam engineer 
ing so long remained crude and unde 
veloped may be open to differences of 


EDWARD PP. 


When an inventor was smitten with an 
uncontrollable attack of “itch for scrib- 
bling” he relieved himself either by writ- 
ing a letter to the newspapers or else by 
seeking the patronage of some noble and 
“easy” lord for the wherewithal to con- 
fide his lucubrations to the public in 
pamphlet form. 

For this reason it is a happy discovery 


SYUrrEer 


used in its day, and these articles, 
although intended for popular reading, 


are presented technically enough to be 


instructive for. the engineer. A _ set of 
the magazine constitutes, therefore, a 
most informing history of engineering 


progress in the eighteenth century. It is 
from skimming such a file that I pro- 
pose here to serve up the cream 
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PLATE I THE NEWCOMEN ENGINE 


opinion, though the prevailing view seems 
to be that it was because mankind was 
awaiting the appearance of the AMERICAN 
MACHINIST 
Records of eighteenth-century engi 
neering are scarce, chiefly for the reason 
that there was then so little to record, 
but also because comparatively little of 
what then was done became embalmed 
in print. Specialized practical mechanical 


journals were, of course, unheard of 


PLATE 
when we unearth the files of any old 
periodical treating even occasionally upon 
engineering subjects. . Probably not many 
readers ot the AMERICAN MACHINIST 
have ever perused The Universal Maga- 
zine of Knowledge and Pleasure, a 
published 
lasted 
Many 


sixpenny monthly which was 
Hinton, and 


from 1747 to 1803, or 


in London, by J 
longer 
of its numbers contain descriptions, with 
machinery 


copper-plate illustrations, of 


2. THE SAVERY ENGINE 


THE NEWCOMEN ENGINE 
In the very first volume of the maga- 
zine we find an elaborate description of 
“The Engine to raise Water by Fire’— 
in short, a Newcomen steam’ engine 
(Plate 1). Its writer may tell the tale 

in his own language: 
“To the Authors of The 

Magazine, Gentlemen: 
“IT have observed in the Circle of my 


Conversation that it appears very mys 


Universal 
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tale 
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terious to those who are not learned in 
Flydraulics, how a Town or a House can 
be supplied with Water from a River, or 
Spring, that is in a Situation much below 
the Place into which it runs; when it 
is very certain that Water is of that heavy 
Nature as always to descend, when left 
to its own Course. Therefore I have sent 
you inclosed a Draught and Description 
of an Engine invented for this Purpose 
And, though there are many other Sorts, 
I have selected this 
Engine because it is the most admirable, 


rather particular 
curious and compounded Machine amongst 
all those Inventions which have been 
owing to modern Philosophy, and affords 
the greatest Advantages to Mankind; as 
could be exemplified from the Water 
works near Chelsea, on the West of this 
great City, and again by those lately 
erected near Stratford in Essex, on the 
East of London, which are able to sup 
ply the adjacent Country, several Miles 
in circumference, with the necessary Pro 
vision of good and wholesome Water, at 




















PLATE 3 WORKING MINE WITH NEW 


COMEN ENGINE 
a moderate Charge, which before was 
wanting, both for household Service and 
in the Danger and Loss by Fires. To this 
I could add the Impossibility of working 
several Collieries without its Assistance, 
as the Proprietors of Elsick, Heaton, 
Biker &c. near Newcastle upon Tyne, can 
bear me _ witness This Engine also is 
improveable for many other great and 
valuable Uses, as the Reader will be 
able to judge, when he has well consid 
ered what follows 
“About the year 1663 the Marquis of 
Worcester, having proposed, in print, the 
raising of great quantities of water by the 
force of fire, or by turning water into 
steam, mentioned an engine of that kind, 
at that very time in being, which could 
raise a continual stream, like a fountain, 
40 feet high, by the means of two cocks, 
which alternately and successively were 
turned by a man to empty the hot, and to 
force and refil the vessel or cylinder with 
cold water, the fire being continually kept 
up; I must adjudge this invention to 
that noble Lord, tho’ it must with justice 
be confessed that it has received many 


improvements since his time 
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“This invention, great as it was, lay 


dormant, till Capt. Savery, treasurer to 
the sick and wounded office, having read 
the Marquis’s book, took the hint, and 
pretended to find out the secret of nature 
by such a chance as upon experiment is 
found could not give any such _ idea; 
and to secure the credit thereof to him 
self, he bought up, and burnt all the 
Marquis’s books he 


Capt. Savery claimed the credit of this 


could find Thus 


machine to himself, and obtained a pat- 
ent for the sole erecting thereof, as I 
have been told.” 

Our writer informs us that the captain 
made a good many experiments to bring 
this machine to perfection and that he 
erected several with good success on 
gentlemen's estates, but “he could never 
bring it to bear for working of coal pits 
or mines, or to supply towns with water, 


where the water was to be raised high 


be means of the steam-cock or regulator 


10, which keeps in or lets out the steam 


‘The steam of the boiler ought always 
to be a little stronger than the air, that, 
when let into the barrel C C, it may be a 
little more than a balance to the pressure 
of the external air, which keeps down 
the piston at dn The piston being by 
this means at liberty, the pump-rod will 
by its great weight, of at least 9 or 10 
hundred of iron, descend at the opposite 
end to fetch a stroke; but, as the piston 
and weights at the other end do not ex 
ceed half that weight, the end of the lever 


1 


at the pump will always preponderate 


and descend when the piston is at 
liberty 

“When the piston, by pulling back th 
handle Jo is got up to the Ba ora little 
higher, the plate of the regulator stops 


all communication of steam with th 
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AN EXAMPLE FOR THE 


Suppose you require 150 hogsheads per hour 


nearest number 149; and against it, in the first column, I find a7 


the depth 90, on the right hand, in the same line 
fit to raise 150 hogsheads per hour And thus any 





and in great quantities; because such a 
work required a steam too dangerously 
strong to be attempted in his way 

“These discouragements had certainly 
sunk this necessary machine into oblivion 
had not Mr. Newcomen, an ironmonger, 
and John Clowley, a glazier, at Dart 
mouth, about 35 years ago removed the 
objections, by improving it to its present 
state, or rather by inventing a new ma 
chine, which is the same you perceive 
herewith 

“This improvement differs much both 
in point of method, and in regard to the 
force of the engine first erected; but yet 
it is wrought by the same power, which 


is the expansion of water into steam, 
raised by fire 
“Now to describe this engine: B is a 


large boiler, whose water is converted 
into steam. CC is the cylinder. Dd a 
pipe, about 4 inches diameter, joins them 
together; on the lower orifice of which, 
within the boiler, moves a broad plate E& 


IWER OF FIRE-ENGINES 


THe DEPTHS IN YARDS 


oO LOO 


15S 20 25 30 35 40 45 5O 60 70 ®&8 


10 
344.37 394 
31}3337.36 38 40 
28 30433 35 364 
264 28431 32435} 
25 27 29 304324 
-23425 27 28430) 
422 24 25427 284 
20 22 23 24) 26; 
19 20$22 23 243 
17 19 20 21 22} 
154 16] 184.19} 203 
1415 16 17 IS) 
12 13414 15 16 





Use or THE TABLE 


at 90 yards deep; in the 7th column I find the 


7-inch bore for the pump; then under 
I tind 27 inches for the diameter of the cylinde 


other number in this table may be found, 


cylinde Then the lever, 
called th 
be lifted up, so as by its teeth to turn 
of the injection-cock at N, and 


commonly 


under the said handle, must 


the key 
that will permit the water brought from 
the cistern g, by the pipe g M N, to enter 
the bottom of the barrel at n, which jet 
of cold water being driven all over th: 
cylinder, condenseth the steam into water 
again by its coldness; and, as by this 
means its bulk is become 14,000 times less 
than it had when steam, it makes a 
Vacuum sufficient for the pressure of the 
atmosphere to act again unbalanced, and 
to raise the other end of the beam with 
its pump to discharge the water at Pp 
And this whole operation of opening and 
shutting the steam-regulator and injec 
tion-cock, being performed in little more 
than 3 seconds, it will easily produce 16 
strokes in I minute 

“The cistern g is supplied with water 
from a well or pit near the mouth »p, by 


means of pistons and the pump-rod ¢ 
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fastened to the arch x, and, that the be too strong, or immoderately stronger 
leathers of the piston C may be always’ than the air, may burst the boiler. The 
air-tight and supple, it is supplied with a method of trying this strength is to lay a 
small stream of water by the arm zs from piece of lead fastened to the wire upon 
the pipe 1/ rhe / at the top of the’ the valve, and if the steam shall raise up 
cylinder is a cup or hollow to hold the more than 15 pounds weight of lead to 
water that lies on the piston, which if it an inch square (which is the weight of 
chance to be too full will run down the air, nearly, on every inch (square) it is 
pipe |’ to the waste well at } known to be stronger than the air. For, 

“Ff is a pipe about 3 feet long, going tho’ the steam is of a variable strength, it 
a foot within the water in the boiler, to is never 1/10 stronger or weaker than 
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a stretch It will of itself give notice 
when to stop working; for, if you per- 


ceive the Gages, as mentioned before give 
steam, you must replenish the boiler, or 
it will be in danger of bursting, for want 
of a due supply of water 
“T will therefore conclude this theory 
the Ang 
Henry 


table to 


ne to raise water by Fire, with 


Mr 


useful 


and 
of 


various 


Beighton’s most curious 


the 
the 


calculate 
to 


power 


fire-engines, according 























PIPING AND 


common it having been found by 


experience, that an engine will work well 


alr, 


with one pound weight on every square 
inch of the valve b. A proof that the 
steam is 1/15 [or 1/13 ?] stronger than 


common air 


“The small pipe 4, which is a small 
called the 


serves to let out the 


on 





cup, is snifting-clack, and 





air injected with the 


PLATE 4. COOKE’S ROTARY STEAM ENGINI water; which precipitated air is forced 
into this pipe, as the steam rushes into 

supply the water which is wasted in the cylinder, being a little stronger than 
generating steam; / is a cup at the top. the outward air 
of this pipe, and is supplied with tepid “In the infancy of this mechanical in- 
water from the cup / at the top of the vention, the regulator and injection-cock, 
cylinder. G represents two Gages of dif- as I hinted before, were managed by a 
ferent lengths, to prevent the surface of man, which made it subject to several 
the water from being too low or too high; casualties; but they are now avoided by 
which is known thus. If the stop-cock contriving that the engine itself is mad 
of the shorter pipe, being opened, gives to open and shut them, more nicely than 
only steam, and that of the longer, only any man whatsoever could possibly pre 
water, all is right; but if both cocks give tend to do 
steam, then the rface is too low; or, “Thus you see a chain fixed to the arch 
if both give water. it is too hiel Henee at a proper distance from the arch P, 
the cock which feeds the boiler at F may to which un is hung working-beam 
be opened to ich degree is alwavs t O This beam goes quite down into a 
keep the furnace t water to its prope hole in the ground, which it exactly fits 
hight This piece has a long slit in it, and sev 

dl y is the Eduction-pipe to carr eral pin-holes and pins, for the move- 
off the cold w ejected 1 the cylin ment of several small levers, by which 
der to condense the steam. It is turned the said cocks are opened and shut, as 
up at the bottom in the well }, with a the service requires It is called the 
valve to prevent the air pressing up int Working-plug; which being once set a 
the pipe, which might hinder the dis going according to art, this engine is most 
charge of the water harmless and manageable of all others 

“b is the puppet-clack, or a valve to try “This machine thus prepared, and set 
the strength of the steam: which. if it i going, may work about five hours upon 





ITS MANUFACTURE 
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PLATE 6. HOLLAND'S QUADRUPLEX PUMP 
diameters of the cylinder, and bore of 
the pump, that are capable of raising 
water from 48 to 440 hogsheads pe 
hour, at any depth from 15 to 100 yards 
“He founds his calculation upon this 
principle, That the ale gallon of 282 cube 
inches of water weighs 10 pounds 3 
ounces avoirdupois, and a_ superficial 
square inch is pressed with the weight 
of 14 pounds 13 ounces of air, when 
of a mean gravity But, allowing for 
several frictions, and to give a_ con- 
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siderable velocity to the engine, it is 
found by experience, that no more than 
8 pounds of pressure must be allowed 
to an inch square on the piston in the 
cylinder, that it may make about 16 
strokes, about six feet reach, in a minute. 

“But it must be also observed that 
these calculations are only for common 
practice; for with large boilers, the pis 
ton will make 20 or 25 strokes per min 
ute; and a pump of nine inches bore will 
discharge more than 320 hagsheads per 
hour: So every other size in proportion. 


THE SAVERY ENGINE 
lwenty-seven years after its account of 
the Newcomen engine, the Universal 
Magazine, February, 1774, contained a de- 
scription of the older type of engine ex- 
ploited by Capt. Savery. This later arti 
cle cites the former one as 1f only a short 


interval had intervened since its publica 








” 2 . = 

ATE 7. H NG A GREENH . 
10n ( idet hus furnis 
striking evidet f the lack of prog 
1 steam ng ering | bon 
side, of ¢ i \\ eseare 
vl ich ar anotne tol Referrnu 


Plate 2, I quote 
The method of constructin 
gine according to the original institutio 
of the Marquis of Worcester and C ptai 
Savery, wherein the water was t r 
ised solely by the pressure of elastic 
ipor or steam, 1s very useful and very 
heap in respect to the other sort, ane 
when the height to which the water is 
( raised does not exceed Orne indred 
one hundred and fifty feet, then this 
engine 1s applicable with great advantage, 


it requiring but a small fire, not big 


than what is generally used in a parlour 
kimney; is of a very simple and eas) 
structure, and admirably adapted for sup 
plying a Gentleman’s house with water, 
.nd for playing of fountains to a very 
vreat height 

! is a boiler; it has a copper cove 
ewed on, which contains the steam pipe 


ind two gage-pipes ( on the covet 
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at © 1s a valve, over which lies a steel 
yard with its weight to keep it down, the 
strength ot the vapour being this way 
most exactly estimated 

‘The steam is carried from the boilet 
to a copper vessel H by means of the pipe 
G G, and is let into the same by turning 
the handle / 

“The receiver // communicates at bot 
tom to the sucking pipe / B going down 
to the water in the well Rk, and above 
with the forcing pipe O O: Between these 
two pipes are two valves, N P, both open 
ing upwards lhe steam, being let in 
upon the water of the receiver H, forces 
ii up through the valve O and the pipe 
O O to the reservoir S Che steam in the 
receiver 15 condensed by a jet of cold 
water coming from the forcing pipe by 
the small tube X Y Z; the handle turned 
from Y admits a passage to the steam 


into the copper receiver /7: This steam in 


new Machine, or Fire Lngine, invented 


y Mr. Hunt t London, for draining 
\lines and ¢ Worl ind at the same 
lime raisin the Ore or Coal from the 


Bottom of the Mine to Surtace, without 


the assistance of any additional Fuel.” 
This improved mechanism dispensed 
with the use of a number of horses re 


quired under the older, and less economi 
cal system lo Plate 3 are given the fol 
ke wing reterences 

*( | | he 
engine, for 
works 

“(B.) The force-pump, which receives 


the water that is raised from the mine 


common steam, or fre 


draining mines and _ coal 


by the main pump (C.) and forces it up 
into the large back or cistern (D.) 

“(E.) The water-wheel [he wheel ts 
of a peculiar construction; having two 
tiers or rows of buckets, the one formed 


with their mouths upwards, the other 



















































































S \NOTHI RE} 
e recel l ( ld 
( eing | ff b < 
| he t ng lensed ) 
thi vil ( \ 1 very 
small sp nd s i r Ipo! 
whi e water 1 vell wal Ip 
the { ng pip es the puili 
brium, and thus ag Il the ceiver // 
the ttl IT Dp seq within 
small compass at é p of the 
‘eiver // 
i ire registers ror reg il ting the 
in the furnacs is a cock inserted 
into the boiler ) is the hearth, and / 
the ash-hol 
rl is pl i I ¢ back tl 
watel the 1 1 5 \A 1 
; l f making experi 
ys ‘ he ns 1 
ment 
IMPROVED METHOD OF APPLYING THI 


PoWER OF A NEWCOMEN ENGIN! 


In February, 1782, we find shown “A 





HOUSE HI i 
with thei ut lownwards; by which 
means tl wheel is made to move alter 
nately by t night and left (On the same 
XS | it Carries this vate! wheel, an 
er W l is fixed but ot smaller di 


mensions) by which the rope is coiled or 
yvound round, at the end of which are sus 
pended the buckets that bring up the ore 
r coal [hese buckets, by the alternate 
motion wheel, constantly 
ascend ind at scend 

) A strong wooden lever, which 
being pressed hard against the edge of the 
water wheel, by means of a man pulling 
i rope, immediately stops its motion, and 


ives til to the man who attends to 


levers belonging to 
e sluice-gates, which being alternately 
le 1D t out the wate m the main 

) \ strone w len lever, which 
two feet below ‘ irtace it the earth, 
pumped up 
m the mn r pit he main pump 
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Into this cistern the lower end of the 


force pump is fixed.” 
Joun Cooxe’s Rotary STEAM ENGINE 
his the 


Universal 


to Plate 4, 


simple machine is found in 
Magazine, 
the rotor ot 


cylinder 


Referring 
the 
provided 


1790. 
engine 
closed with 
blades which 
position or fold flat on 
as the wheel turns 


> a 
open to a radial 
the 


Steam enters 


hinged 
circum- 


Terence 
the casing at the lower left-hand corner 
and is exhausted at the lower right-hand 
corne! The rod b is a connecting rod 
from a crank upon the axis, to work the 
condenser, i.e., presumably, to drive a 
circulating pump. 
THe Art oF Pipinc 

\ machine for boring pipes was de 
scribed (February, 1754) and is shown 
in the accompanying Plate 5. The water 
wheel in the southwest corner of the 


drives a set of cog gearing with 


pictur¢ 
results which are pretty apparent upon 
inspection. The pipe is made of a 


log held on a carriage which 1s 


wooden 
advanced to meet the auger by a ratchet 
The pawls, f/i:, which 
shown in 


and pawl feed 


pull and push respectively, are 


an enlarged detail view The auger 1s 
g to 12 feet in length and “of a propor 
tionabl bigness.’ 

The same plate contains figures show 
ing several varieties of piping used at the 


time it was published. 7 is burnt earthen 


kk ad 


O wooden piping; P 


piping: MV piping; .\ flanged cast 


wooden 


iron piping; 


piping of a larger size In the northeast 
corner will be seen some sections of iron 
piping with bolts and wrench indicating 
the manner in which they are to be 
coupled 


HoLLANpD’s QuaApRUPLE PUM! 


An imgenious hydraulic machine was 
illustrated m August, 1755, designated as 
Nit HH land's Engine, at Lord Link y Ss, 
for raising Water We perceive i 
Plate 6 

12. the shaft or axle-tree of ce ¢ 
iri Tee long and 4 inches diamete 

( ( ( an undershot wheel, 30 feet 

diameter: its ladJes 18 inches broad and 
12 feet d p: the tall seven tee 

| yi, % r moveable ngs ] 
] pl 1 on the shaft, three feet 
ee S1 inches broad 

I] | IN | tou trorcers Ing 1 
falling lternately WV means f those col 
] having tou chains fastened t ‘ 
ollars and the tops of the forcers is 
repr ented at Il \ ) Che forcer / 
is cut off to shew the chain more dis 
tinct \s the collar G moves (with th 
wheel and axis) half-round towards vou 
the chain fixed at one end to the lower 


Har G at 2, at its other end 


at the top of the forcer L,, will pull down 
the forcer 1, four feet and a half: and 
it the same time, a chain /, fixed to the 
head of the forcer 1;. and to the head K 


ulls up the forcer AK four 
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half; by which time the collar G will have 
carried its trigger 2 up to the bar 71, 
which will unlock its trigger; and the 
trigger 3, in the collar /, will be brought 


there lock the 
continuing, 


backward down to J}, and 
collar F. Then, the 


K will be depressed four feet and a half, 


motion 


and the chain //, over the pulley R, will 


raise L four feet and a half. And thus 
the two forcers and collars continuing ris- 
ing and falling, moving forwards and 
backwards, locking and unlocking alter- 
nately 

“And in like manner, the other two col- 
lars, D & E. move with their forcers, 


H and I]. 

“But to 
the backward 
moves forwards, there is a gauge-chain 4, 
the collar G, an- 
other pulley 7, to the collar / 
regulate their motions 


collar’s 
the 


prevent one moving 
faster other 


way, than 


tixed to passing over 
at 5, which 
These chains are 
lengthened or shortened by screws, as 
occasion requires. 


“M, N, O. P, are four brass cylinders, 


or pumps, seven feet long; the bores of 
M and N are six inches diameter, and 
those of QO and P seven inches and one- 


quarter; having, at 7, J, 1], ], each a valve 


below, which are for taking 1n the water; 


and at m, m, m, m, valves in the hori- 
zontal parts. 

‘ Che branche S viii int, wil mw, com- 
municate the water of their two forcers 
by mm, mn, and so with two pipes, o, 7. 
[hese two pipes 0, n, join together, at a 


small distance beyond what is represented 


on the plate, so that the whole water is 


forced along one pipe; which makes a jet 


d'eau of seventy feet, and raises the water 
to the use about seventy feet perpen- 
dicular 

Ninety-five hogsheads are forced up, 
per hour, to the jet d’cau, and forty-seven 
to the garden 

h, are two cisterns, supplied by a 

pipe p, to keep the forcers or pistons 
ilways wet 

rhed sa frame of wood to carry 
th pullies O.Kk ») / nd the bars 1, 
n<« k A 

Phe water-wheel goes about five times 
per mi Ite to force the water to the 

1s¢ nd three when the water 1s 

sed cightv feet to the gardens.” 


[ would respectfully call Mr. Holland's 


tent t hook of machines published 

\gostino) Ramellhi 1588 which 

ws pump of. startln similarity in 
ppearance 

“MaAcHINE To TRAVEL WITHOI Horses” 


power cycle, even with some 


if its more complicated modern features, 


was known long ago. Several such vehi- 
cles are described in the Universal Maga- 
cin ¢ One of them, illustrated in 1774, 
was the invention of Mr. Ovenden It 


omprised four-wheeled carriage in 


which one or two gentlemen could ride 


at pleasure while a footman, seated be 


1 


hind, trod upon levers actuating the rear 
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axle by ratchet clutches after the manner 
of the old “Star” and “Springfield Road- 
ster” bicycles of our boyhood days. ~“ The 
above machine,” the 
doubtless the best that has hitherto been 
invented, since it is capable of travelling 
hour; and, by a 


Says writer, “1S 


with six miles an 
particular exertion of the footman, might 


hour on a 


ease, 
travel nine or ten miles an 
good road, and even would go up a con- 
siderable hill where there is a sound bot- 
tom. But this carriage is in general only 
calculated for the of Gentlemen 
in parks or gardens, for which it answers 


e xercise 


extremely well.” 
One might have supposed that it was 
the footman who got the exercise 


FURNACE CONSTRUCTION, VENTILATORS, ETC. 

Long before the days of steam heating 
greenhouses was 
for March 
two illustra- 


warming 
the 


are 


the art of 
known. 
May, 
showing 
their 
flues. 


magazine 
taken 
hothouses 


From 
and 1751, 
with furnaces 
walls, and the 
See Plates 7 

Nor were power-driven 
blowers for Such 


a system was installed for changing the 


tions 
built arrange- 


and &. 


into 
ment of the 
there lacking 
ventilating purposes 
air of Newgate prison, which had become 
a stench in the noses of citizens dwelling 
in its vicinage and, worse vet, found its 
way into the courthouse, jeopardizing the 
health of honorable judges and counselors 
the law. To 
may be attributed the 
the installation, 


learned in these circum 


stances philan 


thropy which prompted 


been more consistent 


that 


for it would have 
with the penal discipline of 


to pump foul air into the jail than to re- 


pe ric a 


move it. 


The ventilating blowers, as described in 


the magazine for June, 1752, and April, 
1764, comprised rectangular boxes with 
hinged diaphragms inside and_= crude 
valves. On the prison building, adorned 
with statues of Justice, Mercy, Truth and 
Liberty, was mounted a windmill to drive 
the blowers when the wind blex The 


system did not prove a wild and delirious 
success. 

| fear that the editor will not allow me 
space to describe any more of the antique 
that are found 


old 


described 


mechanical c mtrivances 


volumes of the magazine 


Among thi 


trated are 


1 thy 
subjects and illus 
t windmill in a smokestack; 
a testing outfit for “examining the good 
ness and strength of ropes:” a rolling and 


mill: mill: 


of iron m 


slitting the working 


paper 
clock and watch manufac 
also 


machines 


nes, 


ture and electrical experiments: 


many improved agricultural 

To the 
allowed 
gine an accomplished fact, and that is no 
small Yet 
pressed with the stagnancy 
From 


eighteenth century must be 


credit for making the steam en- 


praise otherwise we are im 
| of mechanical 


arts in that period. the eighteenth 
centuries engineering 


for 


to the nineteenth 


progress was vastly greater than 


several hundred years previous 
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An Interesting European Vertical Miller 


Carefully Worked-out Details, Ease of Operation, Convenience and 
Adaptability Characterize This Design. Several Attachments Shown 





SPECIAL 


Assembly and detailed illustrations of 
a vertical milling machine are shown by 
the halftones, Figs. 1 to 13, inclusive Phe 
machine is a product of the Societe 
Alsacienne de Constructions Mecaniques 
of Grafenstaden, Alsace, and is known as 


machine No. 8103 M. It is built for either 


from a base, which also carries the pul 
levs and gear box in the case of the belt 
driven machine, and the motor, connecting 
gearing and gear box in the case of the 
motor-driven machine In both cases the 
oil tank is not made a part of the main 


machine casting, as in much American 


CORRESPONDENCE 


mechanism are shown in detail in the fol 
lowing illustrations, it is unnecessary to 
dwell longer upon the general features of 


the machine, except to give the over-all 


dimensions The effective length. of th 
table is 940 mullimeters, or about 37 
inches The distance from the face of 
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\N EUROPEAN VERTICAL MILLER 





























FIG. 3 


a constant-speed drive, as shown at the 
left in Fig. 1, or with a direct-connected, 
variable-speed motor, as shown at the 
right of the same view 

The general details are well brought 
out by these two illustrations. It will be 


seen to consist of a rigid pillar, supported 


FIG. 2 











TRANSMISSION AND SPEED-VARYING MECHANISM 


practice, but is in the nature of a separat: 
casting, placed at a convenient point b 
side the machine The left-hand view of 
Fig. 1 shows the piping to and from this 
oil tank, together with the location of the 
circulating pump 

As all cf the important parts of the 


the pillar to the center line of the spindle 


is 400 millimeters, or about 16 inches 


The vertical travel of the spindle is 150 


millimeters, or 6 inches The maximum 


distance between the end of the spindle 


ose and the top of the table is 420 mulli- 


eters, or 16 inches The traverse ot 








the table either side of the center line of 


the machine is 760 millimeters or about 30 


inches. The width ot 


the driving belt 1s 
100 millimeters, or 4 inches. 


THE TRANSMISSION MECHANISM 
[he transmission mechanism, or speed 
varying mechanism, is shown by Figs. 2 
Fig. 2 is a view in plan, 
Here, I 
belted 


outside source of power, or the driving 


and of which 


3 
and Fig. 3 from beneath. indi 


cates the driven pulley from an 
the machine; 2 is the 
the belt that 
the pulley on the cutter spindle 


pulley of driving 


pulley carrying passes over 


idlers to 


Frictions are indi ated by 3 and j, of 


which 3 is the friction that drives through 
the speed-changing gear, while 4 drives 
without gears his system of gears 1s 
indicated in turn by 5, 6, 9 and 10, and 1s 


so arranged that there are four different 


speeds from its us By 7 is indicated 
the friction-clute 


} 


h operating lever, by 


ich this clutch can be thrown 


to ¢ ement with either disk 3 or 4 
s desired The shaft through which 
1 1 t nsmitted to the feeding 
echanism 1 ted by 11 Chis shaft 
; driven through a system of gearing 
rol é s be shown in Fig. 2 
THe ( ER SPINDLE AND ITS MECHANISM 
Phi tter spindle is indicated by 24, 
n hig d its accompanying mechan 
m is shown in Figs. 4 and 5. Here, part 
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driving pull 
wo idler p 
cated bv 22 

, 
Ire 
] | 
aius | 
ical 


FI 

w i lig 
y I2 1S 
lleys of 
ind 23 
d rel 
that 
) a 





5, the bearing 


indicated by 21 


e system are 


for parts for the 
The 


indi 





AD, SPINDLE AND BEARINGS 


vertical feed of this 


are indicated by 27, 28, 29 and 30. Their 


specific functions do not need to be de 
tailed 
Che Cue FEED-CHANGING MECHANISM 
iS [wo views of the feed-changing mechan 
ig ism are shown by Fig. 6. It consists of 























driven pulley on the 


| cuttet 


spindle; 13 1s a made fast to this 


pinion 
pulley and forming the driving member ot 
The other 


back-gear train pinions 


and pulleys of this train are 14, 15 and 


a quill that the cut 


ter spindle, carrying on one end the geat 


surrounds 


16: 17 is 


1¢ one of the gear of the back-geat 
tral ind on the other end part 18 of the 
hack-gear operating mechanism \tten 
tio1 uld be lled to the « g ve 
that a t on part 17 his detail of d 
sign and executi vs on man ft 
ther parts of thi ertical miller and is 
n indication of the care with which th 
ichine veen designed and is built 
\t 10 een th back-gear peratin 
ver wut ] ¢ entri hub 


rHE 


SADDLI 


\BLI 


FIG. 8 

















THE FEED BOX 


head 
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the familiar twin conical nests of gears 
with the two operating levers 31 and 3 
The driving shaft of this mechanism is 
34, which carries a coupling to connect 
with shaft 11 of Fig. 2. On the opposite 
end of the other shaft of this feed-chang- 
ing device is a bevel gear, indicated by 34. 
From this motion is transmitted directly 
to the feed-operating mechanism. The 
precise position of this bevel gear can be 
seen by referring to the right-hand view 


> 


in Fig. 1, where a miter-gear guard is 
seen near the bottom of the pillar and in 
front of the box surrounding the feed 
changing gears. This mechanism pro 


duces the changes of feed. 


THe KNEE SADDLE 


Two views of the knee saddle or car 
riage are shown by Fig. 7, in which a 
indicates the face containing the 
table-operating screw and shaft, while at 5 
the surface 


upper 


is seen the lower face, that is, 
which is in contact with the knee and the 
the knee-elevating 
the feed shaft for 


which 
Here, 


screw operates 


35 «#158 


device. 


; ; ee ee 
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HORIZONTAL MILLING ATTACHMENT saddle is indicated by 56. By 57 is indi- 
[Two views of the horizontal milling ited a pilot wheel, used for returning a 
° : iotiihen y} } . 
attachment are show Figs. 10 and 11, heavy counterweight, which can be seen 
the distinction being the rigid outboard im the left-hand view of Fig. 1, through 
support for the cutter arb 1 Fig. ro. the mechanism of a gear meshing with a 
The function of this attachm nd its pinion on the shaft of the pilot wheel, 
method of fastening to the machine are and a flexible band, 58 and 59. This 
obvious weight is used with the profiling attach 
ment 
Cue KNEE ; 
= \N INSERTED-TOOTH MILLING CUTTER 
he last detailed view, Fig. 13, shows . , 
h milling cutter is indi 





FIG 9 


> ATT AC 





HMENT 


An inserted-toot] 


cated by Fig. 12. It consists of a heavy 


hub or disk, into which triangular-shaped 
blades are inserted and fastened by means 
[ rews. This hub is provided 


of heavy set sc 


with a threaded taper shank 

\ccording to a statement read in a 
paper presented before the Central Rail 
way Club the the late 
president Cassatt, of the Pennsylvania sys 


decision made by 


tem that with the completion of tunnel 
systems into New York City none but all 
steel coaches should be used therein is 
heing closelv adhered [hese sub-river 
tunnels have, therefore, been factors in 
































FIG. 10 

Wo 
both the longitudinal and cross-automatic 
feeds of the table. Parts 36, 37, 39 and 


jo form the automatic, longitudinal tabl 
feed; 42 is the trip and 44 the clutch for 


‘ontrolling this automatic feed, while 43 
is the hand lever for disengaging th: 
longitudinal feed if desired 
THe TABLE 
Fig. 8 shows two views of the table, of 
which ¢ is an underneath view showing 
the bearings of the table upon the sad 
dle; d is a side view of the table, from 
which its relative thickness can be seen 


At 45 and 46 are indicated the longitudinal 


feed st p dc os, 


Rotary MILLING ATTACHMENTS 

The rotary milling 

which this machine is provided is shown 

by Fig. 9. 
stud 
19 the automatic feed-trip dog, and 50 th« 


attachment with 


Here 48 is the feed shaft, 52 


the for a handle for hand feeding, 


oll against which it strikes and by means 
f which it operates the lever 51 to throw 
ut the feed; 51 is also the hand lever by 
feed can be disen 


neans of which the 


aged 


HORIZONTAL 


FIG 


ATTACH MENTS 


II 


\ 


N 


AN IN 


SER 

















FIG 


the 


13 


milling-machine 


THEI 


knee 


controlling the vertical 


knee is indicated by 55, 


for controlling 


the 


“r 


Ll 


K NEF 


The 


stud for 


movement of the 


similarly 
ss-travel 


the stud 
of the 


rED-TOO!T 


H CUTTEI 
i { be 4 i 
theless , f rding of the passenger 
lhe ¢ vin ( g timber for 
sill d t ( l cost I I 
lal of ste den ca lay 
both be consider inor ca s in the 
intr n ot 
| le 1 ing high-speed 
steels Ce | r in S und 
Eisen. were obtained wit! powdered ferro 
tungsten produced by (¢ mische Fabrik 
Fuerth \ ses s y that it contains 
85 per cent. of tungsten, 0.30 carbon, 0.45 
silicon, 0.45 manganese, 0.25 aluminum, 
calcium and magnesium _ and oor of 
sulphur lin, phosphorus, copper and 
arsenic could not be detected Ferro 


tungsten melts at considerably | 


wer tem 
perature than tungsten metal, and it ts 


far less subject to oxidatio pure 


metal. Slagging of the tungsten is low, 


so that the loss of this dear metal is 
The powdered ferro-tungsten 
[he 


not so 


almost nil 


alloys more readily segregation 1s 


less and the steel is much subject 


to piping 
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Comparison of Power Efficiency— 
No. 2 and No. 2-G B. & S. 
Automatic Screw Machines 


2-G automatic screw machine 
constant- 


The Ni 
shows the adaptation of the 
speed drive feature to this type of ma- 
chine, and was recently described in the 
\MERICAN MAcuiNnist. The adaptation of 
this tvpe of drive to screw machines was 
Brown & Sharpe Manufac 


and a machine developed 


taken up by 
turing Company, 
manufacturing condi 


and placed under 


ticns in the factory for about two years 


Jack Shaft 


AR 


lst 
Countershalt 





4 | 
Ui) | ond 
Countershalt 














Pi) ou 








n= hx 2 
i fl 
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Fl 1. OVERHEAD WORKS OF A NO. 2B. &S 
AUTOMATIC SCREW MACHINE 
he machine proving satisfactory under 
most severe conditions, 1t was decided 
place this tvpe of machine on the mar 
ket The general advantages of this drive 
are undoubtedly familiar to all engineers 
ni echanics, and the results of the tests 
of the constant-speed-driven screw ma- 
Ve in mparison with the regular belt 
airive ma Ink 1 c same size compa 
ing their efficien mice irious condi 
tions, will be of interest 
As tl tvpe of drive is mparatively 
new ts applicati to the tomati 
s \\ eries of tests was ce 
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cided upon and made at the factory in 
order to determine the amount of power 
consumed or required to operate, under 
types of 


conditions, these two 


The machines tested are known 


varying 

machines 
to the trade as No. 2 automatic screw ma- 
chine and No. 2-G automatic screw ma- 
chine, the latter being of the constant- 
speed-drive type and of the same capacity 
as the regular No. 2. The results of these 
tests were somewhat surprising in that 
they showed even a greater efficiency for 
the constant-speed type over the regular 
belt-driven type than was anticipated, and 
the results of the first tests were so much 
in favor of the constant-speed machine 
that another series of tests was made in 
order to check the figures obtained by the 


first series. In these tests a 3-horsepower 


115-volt General Electric motor was em- 
power 


ployed, and for convenience the 
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which was found to be about 500 watts. 
This is included in the subsequent read- 
ings of the voltmeter and ammeter and 
should be subtracted from their product 
in determining the final results. The next 
step was to determine the power necessary 
to run the loose pulleys on the overhead 
works of the No. 2-G. This is the power 
that would be consumed while the ma- 
chine is standing idle. 

The reading of the volt and ammeters 
taken at different times showed: 


644 amperes 116 volts = 754 watts 

744 amperes 113 volts = 847 watts. 

64, amperes 112 volts = 728 watts. 
3)2329 


776 average watts. 


\s a comparison with this, tests were 
made to determine the power necessary 


to drive the loose pulley on the No. 2-G 
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FIG. 2 SECTION THROUGH GEAR-CASE AND SPINDLE OF A NO. 2-G 


BR & S$ AUTOMATIC 


was taken from a small jack shaft driven 
direct from the motor The machines in 
question were new machines that had been 
run a few hours under severe duty, and 
the overhead works used in connection 
with the N« 


been used for several years for this lim- 


2 machine was one that had 


bering of machines 
Fig. 1 is a diagram showing the No. 2 


machine and overhead works and _ the 


method of driving this machine from the 
2 shows a section through 


he 


jack shaft Fig 
the spindle-gear case, and represents t 
mechanism that takes the 
overhead works on the No 
the constant-speed 


place of the 
2 machine. 
Referring to Fig. 1, 
machine was driven direct from the pulley 
! on the jack shaft to the driving pulley 
on the machine. The first step in conduct- 
ing these tests was to determine the power 


consumed by the motor and jack shaft, 


SCREW MACHINE 


This 


consumed by this 


machine. would show the power 


machine when it is 
tanding idle: 


54¢ amperes 113 volts = 621 watts 


5‘. amperes 117 volts = 643 watts. 
5 amperes 110 volts = 650 watts. 
3)1814 


605 average watts. 


Subtracting 500 watts, the power con- 


sumed by the motor and jack shaft from 
each one of these results, and dividing by 
740 to reduce to horsepower, we find that 
while 
consumed 276 watts, or 0.37 horsepower, 
and the No. 2-G. machine 105 watts, or 
That is, it takes 164 
per cent. more power for the No. 2 ma- 


the No. 2 machine standing idle 


0.14 horsepower. 


chine while standing idle than it does for 
the No. 2-G machine. It is plainly 
enough to he seen why this is so as there 
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are three loose pulleys and continuous- 
running belts on the No. 2 machine, and 
only one on the No. 2-G machine 
Another test was made to determine the 
power consumed by the complete machines 
running at high speed without doing any 
cutting. The No. 2 machine was run at 
1350 revolutions per minute and the No. 
2-G machine at 1390 revolutions per min 
ute, and the average power computed from 
several readings was 1145 watts, or 1.54 
horsepower for the No. 2 machine, and 
857 watts, or 1.15 horsepower for the No 
2-G machine. This shows that it takes 
34 per cent. more to run the No. 2 ma- 
chine than it does the No. 2-G machine at 
high speed. A test was then taken at 
slower speeds and even more difference 
was shown Ihe No. 2 was run at 518 
revolutions per minute and the No. 2-G at 
615 revolutions per minute, and the aver 
age power was 982 watts, or 1.31 horse- 
power for the No. 2, and 611 watts, or 
0.82 horsepower for the No. 2-G machine 


at the above speeds 


Tests Unper WorkKING ConpbiITIONS 

Probably the most important tests that 
were made were of the machines under 
actual working conditions The machines 
were tried under about the severest duty 
that they would probably ever be put to, 
and to do this the cutting of brass at a 
very high spindle speed was chosen and 
the cutting tool a hollow mill. The brass 


rod 7g inches in diameter was turned 


down to 3% inch with a feed of 0.009 inch 
per revolution of the spindle, and the 
spindle speeds 1350 and 1390 revolutions 
per minute The experiments were then 
carried farther by 
steel \ s-Incl 


] 
i 


testing the cutting of 
rod of cold-rolled steel 


; 


was turned down to 3¢ inch by a hollow 


mill with a feed of 0.005 inch per revolu 
tion of spindle, and spindle speeds of 518 
and 615 revolutions per minute \ hig! 
speed steel hollow mill was used and the 
surface speed was 120 to 140 feet per 
minute In cutting brass the constant 
speed machine showed up to advantage in 
that it held its speed better than the other 
machine. On the older type of machine it 
was necessary to keep the belts quite tight, 
and even then the speed dropped from 
350 to 1068 revolutions per minute while 
under the cut, while on the constant-speed 
machine it only dropped from 1390 to 1368 
revolutions per minute On the slower 
speeds the constant-speed machine shows 
to even better advantage as we then 
begin to get the benefits of a back-geared 
machine. Exactly the same cams and hol 
low mills were used in the one case as in 
the other 

The average results for cutting brass 
were 3410 watts, or 4.6 horsepower for 
the No. 2, and 3042 watts, 


pewer for the No 


or 4.1 horse- 
2-G machine 

For cutting steel the average results 
were 1806 watts, or 2.4 horsepower for 
the No. 2 machine, and 1376 watts, or 1.84 


horsepower for the No. 2-G machine 
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The results are presented in table form: 


H * He Per ¢ 
“ pow 1) fle 
N N a e 
To run loose pulley on ov 
erhead works..... 0.37 
To run loose pulley on ma- 
chine..... Loienmaee serene 0.14 164 
To run machine at 1350 and 
1390 revolutions per min. 1.54 1.15 34 
To run machine at 518 and 
615 revolutions per mi! 1.32 0.82 61 
To cut brass at 1350 and 
1390 revolutions per min. 4.6 4.1 12 
To cut steel at 518 and 615 
revolutions per minute 2.4 1.85 30 


RESULTS OF POWER TESTS OF TWO 


BROWN & SHARPE AUTOMATIC 
SCREW MACHINES. 


Grinding Small Holes with 


Diamond Laps 





By W. H. EBELHARE 

When one suggests the use of diamond 
powder in the machine shop for the above 
purpose the reader is apt to pass on be 
lieving the cost prohibits its use. First 
I wish to state that the diamond used 
for this purpose sells in a varying market 
from $0.85 to $1 per carat—this 1s no 
typographical error, eighty-five cents to 
one dollar. It possesses the same hard- 
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\djustable FIG. 1 
DIAMOND LAPS, CHARGING 
In summing up the results it will be 
noticed that they are all in favor of the 
constant-speed drive, and that the gain 


varies inversely with the work done by 
the machines The working conditions ot 


‘ 1 
these two machines were as nearly alike 


it was possible to make them, and they 
were run under more severe duty than 
they would probably be lled upon to per 
form commercially 

According to the Ra id Age Gazette 
it has been suggested, in connection wit! 


the subject of the protection of steel by 


painting, that painting steel sheets while 


they are hot would b« great advantage 


in preserving the metal 


NW 
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\TES AND CRUSHING MORTAI 


ness and cutting qualities as the diamond 


of the gem class selling at $125 per carat, 


but is not quite so hard as the black dia 


mond used in rock drilling. Diamonds are 


divided into three principal classes: First, 
the beautiful white used exctusively for 


the black diamond, 


selling in the neighborhood of $90 per 


ation second, 


carat: third, that which we reduce to 
powder and use as an abrasive, at the 
modest price of &5 cents per carat. This 
low price is due to the number of flaws 


contain d, suggesting shattered condi 


makes it readily  re- 


tion which latter 
powder. In color they are va- 


gray, then brown, some 


: 
ried, the majority 


vellow and a few pinkish. Some are of 








240 


good structure but the color is bad. In 
short, into this class of diamonds are en- 
tered all stones which by color, structure 
ind hardness are unfit for the higher 
ti SSCS 

In the grinding of small holes, say from 
014 to 0.125 inch, diamond offers the 
nost economical means obtainable. This, 
ot ourse, 


applies to work ground to ac- 
icy [he sizing of holes in spring 
*-hucks made for watch factories and the 
de is done with diamond powder. Here 

ve have not an occasional job, but a regular 
standard product. Undoubtedly men have 
time and again experimented with dia- 
nond powder and discarded its use. In 
uch cases | believe they either did not 
ise the proper grade of diamond, did not 
tharge the lap properly, or ran at too low 
i speed 
We must acknowledge that the diamond 
is sufficiently hard and its structure tough 
‘nough to withstand the pressure Laps 
ire charged by two methods, “hammering” 
ind “rolling.” The small delicate ones, 
from 0.011 to 0.040 inch diameter, are 
lled between two plates as shown in Fig. 
Diamond No. 3 is placed on the lower 
plate and is carried to the upper by the 
ip in the act of rolling. Gentle pres- 


sure is all that is necessary for the smaller 


ine but the 0.030 to 0.050 inch sizes will 
nsiderable more \ small watch 
kers hammer will take care of the 


say from 0.050 to 0.125 inch 
hardened block 
nd, mixed with a small quan 
idhere, is applied to 
nd block and struck light blows 


\ ll hammer 
The laps a made of soft steel, pe 
utting firm imbedding of the grains in 
he lap lool steel is hard, offering too 
l h resistance. While the latter is stiffer 
nd one 1 pt to insist on its use for the 
small laps, | believ« Ms ady iL 


iffset by the difficulty found in 1 
ng Diamond will « 


J tifully it not cre waded. and sott steel 


1 pabl f doing tl worl 
\s the ps approach an eighth of a 

nd more in diameter the method of 
etting the grains is the best practice. This 
complished by supporting the lap on 
1 block of babbitt and with chisel and 
li ! cutting ngitudinal grooves 1 
ip as in Fig. 2 The more grooves 


the better, and the heavier the bur the 
1 ecurely the diamond becomes im 
wedded. Fill the lap with No. o or No. 1 
lamond as experiment may determine, 
hammer on a hardened block. Here 


The ham 


nering may force the grains under the 


the diamond is well supported 


surface, which 1s an advantage rather than 
therwise. The lap is soft and soon wears 
lown to the diamond which remains sup 
\ lap ch irged 


in this fashion will cut fast and will throw 


ported to the cutting edg« 


sparks. I wish to emphasize that th 
proper speed must be maintained. Many 
mechanics will have a small traverse 
grinder belted to run sav. 18,000 revolu 
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tions per minute, with an emery wheel 
two to three inches in diameter, and then 
drop down to a diameter of 4 inch with- 
[his error, of 
course, A lap 
1/16 inch diameter should run at a speed 


out increasing the speed 
is due to thoughtlessness. 


no less than 40,000 to 50,000 revolutions 
per minute and care should be taken to see 
how lightly you can approach your work 
and do the cutting. The laps when ap 
plied to the spindle, naturally run out ; the 
truing can then be done with a small 
hammer or by any convenient means 
Even then one-half is apt to be doing all 
the work; as this wears away tap the 
other half into prominence 

The grade of diamond determines the 
fineness of cut or finish. No. 0 is coarse 
and cuts fast and naturally leaves a rough 
finish. Nos. 1, 2 and 3 give a finish in pro 
portion to their finer grains. Experiment 
must determine the finish you desire 
\fter charging the lap should be washed 
in a small dish of benzine with vigorous 
application of a tooth brush, also the roll 
ing plates should be cleaned if you de 
After 


considerable accumulation this benzine can 


sire to change to a finer grade 


be poured off and the powder washed in 
clean benzine, this to be poured off afte 
the diamond has precipitated and the latter 
then allowed to dry. If it does not dry 


readily, wash again The process of erad 


ing can then be earried through again 
Firms making a constant use of this 
brasive alwavs buy it in the bortz and 
duce it to powder themselves, thus in 
urine the best satisfaction both ast 
quality and grad The usual method 


emploved crush the diamond in a 


mortar. as shown in the illustration, Fig. 3, 
which is drawn to size The mortar can 
be held in the lap, or supported on a bench 


ind t lunger struck lightly with a 
pound hammer, the length of time goy 
e t force of the blow 

\s rst trial, place about one carat 
nm tl mortar and. strike 25 light blows 
then scrape the powder free from the bot 


tom and sides and empty into a receptacle 


about the size of tea cup (the latter will 


do) three-quarters filled with the best 
olive oil; stir thoroughly and allow pre 

cipitation, savy for three minutes, then 
pour into another dish, using care, how 

ever, not to pour too closely, otherwise 
you are apt to have a few coarse grains 
in the finer grade. The residue in the 


first dish, which we will label No. o, is 
held for extremely coarse grinding,or it 
is washed and repounded The second 
dish allow—after stirring—to stand eight 
minutes; pour off and label the residue 


No. 1. Continue according to the follow 


ing table 
N 
0 3 minutes precipitation. 
l= 8 minutes precipitation 
2 = 20 minutes precipitation 
$} = 40 minutes precipitation 
4 1‘, hours precipitation 
5 = 10 hours precipitation. 
6 = until oil is clear. 


Naturally the amount of pounding de 
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termines the grade, and the residue is the 
index to future hammering in powdering. 
Ic is rather unsatisfactory to go through 
the above table with but one carat; 15 to 
20 carats or more, is very satisfactory. 

Nos. 1, 2 and 3 are used for grinding 
Nos. 4, 5 and 6 smeared on boxwood re- 
volving at a good speed give a high de- 
gree of polish. No. 4 will be a trifle 
streaky No. 6 gives a high, mirror 
polish. Diamond bortz or diamond pow- 
dered can be purchased at jewelers’ sup- 
ply houses. 

It may interest readers to learn a good 
method of determining the genuineness of 
a stone represented as a diamond. Drop 
a real diamond and an imitation into a 
glass of water. The latter will be dis- 
tinctly visible while the former will blend 
with the water and almost vanish. Dry 
the two and drop a tiny drop of water on 
the flat side of each. On the diamond 
only will the drop maintain its globular 
form 





A Turning Tool for Wood 


By E. A. DIxtre 


Various tools for turning wooden rolls 
have been shown from time to time and to 
those interested I suggest the one shown 
in the line cut. a4 is the cutter (shown 
in section) which is made of either car 
bon or high-speed steel. For turning fiber 
the latter would possibly be better. It 1s 
bored at an angle of 82 degrees so as to 
accommodate the head of a_ regulation 
fiat-head machine screw B which has a 
spline C on its body in which the pin D 
slides, this keeps it from turning when 








American Machinist, N.t 


\ FORMING TOOL FOR WOOD 


the nut & is tightened. F is the body of 
the tool, made preferably of machine steel. 
he face angle F can be made to suit the 
material being turned. In the cut it is 
about 40 degrees included angle, which 
would be about right for maple and sim- 
ilar hard woods. Softer woods might re- 
quire a more acute angle both inside and 
out A cutter A, 1% inches diameter, 
would have nearly 5 inches of cutting 
edge. When dull at one point the nut E 
is slackened and the cutter turned so as 
to present a new cutting edge to the work 
When the whole cutting edge is dull the 
cutter is removed and ground on the face 


} 
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Gages and Fixtures for Testing Ball Bearings 


The Tools Used in the Inspection of Ball Races and Assembled Bearings 
Include Novel Snap Gages and Bench Fixtures Fitted with Test Indicators 





EDITORIAL 


Che Hess-Bright Manutacturing Com 
pany, Philadelphia, Penn., uses in its man- 
ufacturing and inspection departments a 
variety of accurate gages and testing fix 
tures, the chief features of which are il 
lustrated in the accompanying engravings 

In Fig. 1 
spector’s bench upon and behind which 


a view is presented of an in- 


are grouped a number of accurate tools 
and appliances which are regularly used in 
testing the ball bearinigs made by this con- 


ferent shelves. Some of these plug gages 


are of diameters ranging up to eight or 
ten inches. Their bodies are lightened in 
the manner indicated, the central web be 
ing comparatively thin and the finished 
surface narrow They are of the tandem 
type with the periphery ground to two 
diameters representing the minimum and 
maximum limit sizes; and in all cases 
it may be stated, the tolerances allowed in 


the bore of the races for which these 





















































CORRESPONDENCE 


shown in the group, which are seen di 


assembled at the lower left-hand cornet 


[his form of bearing is, of course, fa 


miliar to our aders, who will recognize 


the telescopi separating devices seen in 
the group of balls which enable the bear 
ing to be assembled without a filling open 
ing in the ring. Other forms of separ- 
ators or cages are used more generally; 
however, 


some bearings of the _ type 


shown wer 





going through the inspe 
cern. Among these testing devices will gages are used are very close tion department at the time of the 
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FIG. I. INSPECTOR’S BENCH—HESS-BRIGHT MANUFACTURING COMPANY 
be noticed several fixtures equipped with Bui_t-up SNAP GAGES visit. In assembling, the inner ring 
dial gages, to which reference will b: Another view in this department is race, is placed against one side of 


made at another point in this article; a 
set of thin disk gages for testing the 
grooves in ball races; two Shore sclero 
scopes by means of which the ball races 
are tested for hardness; a set of Swedish 
combination gages; numerous plug and 
ring limit gages, etc. A rack in this room 
in which plugs and rings are kept is il 
lustrated in Fig. 2 and a number of plugs 


of large diameter are shown on the dif- 
g 


shown in Fig. 3, where several hundred 
limit snap gages of an interesting type are 
illustrated in their racks along the walls. 
These gages are of sectional construction 
and made from designs originated by the 
Hess-Bright Company. Their features are 
shown more clearly in Fig. 4, which illus- 
trates a complete set of gages for one 
size of ball bearing, known as the “308.” 
Several ball bearings of this size are 


the bore in the outer race, leaving a gap 
at the opposite side large enough to a 
mit, one at a time, the serjes of balls 1 
The balls are tl 


spaced around the ball groove and a sey] 


quired for the bearing 


arator placed between each pair, a light 
spring inclosed in each of the 


separating devices pressing the two ends 


spool-like 


of the telescopic affairs in opposite di 
rections and holding them lightly in cor 
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FIG 4 LARGE 


tact with the ball at either side The 
appearance of the bearing with balls and 
separators in place is well shown by the 
assem led unit immediately at the rear of 
the group of parts in Fig. 4 


GaGE CONSTRUCTION 
Referring now to the snap gages illus- 
trated in this group, these are double-end 
tools, each made up as represented of two 
gages 


dowels, 


fastened together by screws and 


each gage consisting of a body 
and a pair of jaws which are securely at- 
tached to the sides of the body by long 
screws and dowels. Each complete gage 
then forms a limit gage having one pair 
“Not Go” 


This method of construction allows either 


of “Go” and one pair of jaws. 


corrected 
with the 


end of the double gage to be 


for wear without interfering 
other end All that is necessary in cor- 
recting a gage is to remove the two jaws 
which may be worn and grind or lap their 
straight from end 


across 


inner surfaces 
to end \s the body of the gage is not 


changed in any respect it always spaces 
the jaws the exact distance apart no mat 
ter how often they may be corrected 

\n ingenious and most important feat 
ure of these gages is the means provided 
for holding the jaws snugly to the body 
so that when in use they will not “lift’ 
from their seats In order that the long 
through the 


ugh 


}aws 


thi VA body and 








PLUG 


AND RING 


GAGES 


into tapped holes in the opposite jaw, may 
secure the jaws in position so firmly as 
to preclude all possibility of their being 
sprung away from their seats, these screws 
are slightly warmed and then screwed into 
place. The contraction which takes place 


in the they cool, while very 


slight, is still sufficient to draw the three 


screws as 
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parts of the gage very firmly together. To 
remove the screws it is necessary to warm 
them slightly; to provide for this op- 
eration a gap is 
which 
at a point near the middle of its 


milled across the gage 


body, exposes a portion of the 
screw 
This gap, as clearly shown in the 


width to 


length. 


halftone, Fig. 4, is of sufficient 


allow a torch to be applied to the screw, 
and as soon as the latter is warmed it 
may be readily removed with a screw- 


driver applied in the usual manner 
made of 5 x9/16-inch 


bodies are %& inch 


The jaws are 
steel and 


the gage 


thus leaving 1/16 inch clearance be- 


thick, 


tween the two sets of jaws where they 


double-end 


The gage laws and bodies are Cas¢ hard 


overlap in this construction. 


ened deeply, accurately ground and lapped 


on their contacting surfaces and the jaws 


of different classes of gages in addition to 


being stamped are enameled in various 


colors to indicate their character and so 


facilitate identification 


GAGE SIzEs 


\s illustrated in the group, Fig. 4, there 


are six of these double-end limit 


gages, 


four plug limit gages and one straight 


plug gage, for the one size of ball bearing 


“No 308,” 


the three large 


included in this engraving. Of 
snap gages shown, one 1s 
outer ball race or 


for gaging the ring 


while turning roughly to diameter; one 
for gaging for the rough-grinding of the 
one for the final or finish- 
The 


turning gage in this case measures 3.578 


same surface; 
grinding size smaller end of the 
inches between the jaws, and the large end 


3.581 inches. The gage for the rough 


grinding size measures between its two 
pairs of jaws 3.558 and 3.563 inches, re- 


The 
3.5429 and 3.5433 inches 


finish-grinding gage 


The 


spectively 


measures 
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gage sizes are maintained closely by con 
stant examination and careful tests; the 
tolerances allowed in the finish gage being 
plus or minus 0.00005 inch; in the rough- 
grinding gage plus or minus 0.0001 inch; 
in the roughing gage plus or minus 0.0002 
inch 

The two small snap gages in the fore 
} are for testing the width 


ground of Fig 


of the outer and inner races, one 


ecIng 


used on the work as roughed out t 


thickness, the other for gaging the work 
‘ 


as finished by grinding I 
larger snap gage to the 
of the group is for gaging the cylindrical 
exterior of the inner race 

Upon referring again to Fig. 3 it will 
be seen that the larger of the gages there 
shown (which range up to about 10 inches 


between with short 


jaws) are provided 
binding bolts for the jaws, the gage bodies 
being cut away to leave merely a lug at 
either side for the holding bolts to pass 
through This construction is, of course, 
better adapted to these large gages than 
through-bolt 


which is used in the 


the single arrangement, 


smaller sizes 


TESTING FiIxtURE FOR INNER RACES 

While the outer and inner races of the 
ball bearings, as manufactured, are held 
as closely as possible to size by means 
of the gages illustrated, they are stil! 
further tested in special fixtures by the 
aid of which a higher degree of refine 
ment is attained than could be reached 
with the gages alone. To insure inter 
changeability of the bearings on shafts and 
in boxes, the bore of the inner race and 
the outside diameter of the outer race are 
held to within 0.0002 inch of standard 
size. They must not taper over 0.0001 
inch per inch of width, and it is obvious 
that solid gages are out of the question for 


the final inspection processes. So a num- 
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ber of special indicating appliances have 
been developed through which every race 
After 


bearing as a unit ts tested 


is ultimately passed for inspection 
assembling the 
for running accuracy in still another 
fixture 


The testing fixture for the inner races 


is illustrated clearly in Figs. 5 and 6 
This device will be seen in Fig. 1, at the 
right-hand end of the bench With a 


plug gage it is an impossibility to estimate 


TEST FIXTURE FOR PORE OF INNER RACES 


correctly the amount by which a hole may 


taper, and if the bore happens to be 
slightly out of round the plug may still 
enter with apparently the same degree of 
nicety, as if the hole were truly cylindri 
cal. The gage in Figs. 5 and 6 measures 
on the three-point principle enabling any 
discovered 


surface irregularities to be 


readily and, as the race is tested from 
both sides in this fixture any taper in the 


bore is located immediately 

















FIG. 4. COMPLETE SET OF GAGES FOI NE SIZE OF BALL BI 

















The body of the fixture is in the form 
of a chuck with three jaws, all of which 
are provided with a series of taper holes 
to receive a small hardened pin or plug, 
like A and B, Fig. 6. The three plugs are 
brought in contact with the inside of the 
work when the jaws are adjusted out 
wardly. The two upper jaws are operated 
by means of nurled knob C, Fig. 6, which 
rotates a disk in which there are two cam 
slots engaging with rolls carried on studs 
projecting from the under side of.the two 
jaws. The third jaw is attached to the 
horizontal lever D, which has near its 
right-hand end a nurled head screw, 
whose point is brought into contact with 
the plunger of a Brown & Sharpe dial 
test indicator when the cam E£, Fig. 5, is 
turned to permit lever D to drop. A 
spring which is not shown in Fig. 5 tends 
to hold the lever D down with the end of 
its handle resting on the periphery of the 
cam and as the latter is rotated by the 
hand the lever D drops as far as per- 
mitted by jaw £, the outward movement 
of this jaw being controlled by the pin B 
coming in contact with the bore of the 
inner race, which is being tested. In test- 
ing a lot of races the work is shpped over 
the plugs in the jaws with the left hand 
and the cam E is turned by the right 
hand to clear the lever D, which then 
drops with jaw F until its plug B comes 
into contact with the internal wall of the 
race. The indicator dial is then turned 


to bring the zero line under the pointer to 





AMERICAN MACHINIST July 1,.1909. 


, 2, A 4 i T \; 
aS : PS (7 ~~ 4 
\ ne I vs = or to Suit KHe 



































< ! ‘ 
' 
= 
. 

> on 
& X - 

ho o 

' 

' 3 















iol 152-mins ~ 382-4 toy Plug Hole shown 
j hi mae - . in dotted Circles 


g 
3 
aS a! 
98 














nv . - ——305-mmz 
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turned to lift the lever D and jaw F, the procedure repeated to test the race on an- 


ball race 


and the cam revolved to permit the lever comparisons have been made on at least 


and jaw 
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FIG. 7 TEST GAGE FOR OUTER RACES 






further readings, the cam is reading is then noted and the foregoing 






is rotated, say a quarter turn, other quarter of the bore and so on until 










/ to drop again. The indicator four points. The ball race is then turned 
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CONSTRUCTION OF FIXTURE FOR TESTING BORE OF INNER RACES 
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the rear end. This is shown more clearly 
in the line drawing, Fig. 7. It is designed 
to facilitate the operation of inspecting 
outer ball races, and forms a convenient 
means of testing these parts for both ac 
curacy of external diameter and straight 
ness of surface. Just as the device in 
Figs. 5 and 6 enables the bore of the inner 


oo | en WR te... Mciodii. 


race to be gaged more truthfully tha: 
would be possible with plugs alone, so 


the special instrument in Fig. 7 adds a 
refinement to the process of inspecting 
outer races which is not attainable with 
snap gages, micrometers, or other external] 
calipering instruments of the ordinar 
types This test is made after the ball 
bearing has been assembled, the exterior 
of the outer race being ground with the 
balls and inner race in place so that the 
periphery of the bearing shall be true 


with the bore 





The testing gage, Fig , P consists of a 
base in which there is a series of holes, 





A, B, C, D, E, in any one of which a plug 








may be placed for receiving a disk / 





, There are a set of these disks, one for 
FIG. 8. TEST FIXTURE FOR ASSEMBLED BEARINGS . : . . 
each size of ball race and in Fig. 1 they 

































































AW. are shown supported on pegs driven into 
over on the other face and the other end 0.0001 inch he device is operated the wall behind the bench. Each disk is 
of the bore tested in the same manner readily and it takes but a few seconds to ground true on _ the periphery and _ th 
The lever D, when in contact with the test the bore of the race diameter is such that when the disk is 

ing indicator plunger, multiplies any move mounted on a plug placed in the proper 

; g pl: 1 tl { 
e . " » > 
an- ment of jaw F ten times, and thus the GaGinG Outer Batt Races hole. A. B. C. D or E. and the ball ra , 
ntil dial graduations by which the plunger Near the center of the bench in Fig. 1, is rolled against the edge, as at G. tl 
ast movements are read directly to 0.001 inch flush with the surface, will be noticed an opposite edge of the work will be pressed 
ed actually show movement of the jaw F to. other testing device with a dial gage at against the short end of the indicator arn 
> 
. 
| bad 
s 
t, NT. 
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FIG. Q. TEST FIXTURE FOR ASSEMBLED BEARINGS 
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JI, which, in turn, acts upon the plunger 


of the dial test gage / Here again the 
indicator arm has a multiplying power of 
ten and each space between graduations 


the dial is, therefore, equivalent to 


0000! neh o1 the diameter of the ball 
The work is passed through be 
tween the disk / and the indicator arm 
1 times, bringing a different portion 
‘ the work circumference into contact 
with the disk and indicator and noting the 
di readings at each pass; then the work 
irned over on the other face and 
tested in the same way so that any taper 
the piece is discovered at once rhe 

I disks (1 the indicator h 1) are 
the edges so as to bear only near 

t edge of the ball race; but they are so 
large in diameter that they remain accur- 
te for a long time, as the work 1s con 
tantly being brought against a fresh por- 


tion of the disk periphery 


TESTING THE BEARING FOR RUNNING 
[RUTH 

One of the most interesting of the 
special testing devices in this department 
is the one shown in Figs. 8 and 9, which 
also is seen near the left end of the bench, 
in Fig. 1 This instrument is used for 
testing the assembled bearing for running 


truth and end play and is fitted with three 


dial test gages or indicators, two of which 
may be brought into contact at opposite 
points with the face of the external race 
while the third is applied to the periphery 
on an arbor 
the latter is 
position between the 
The 


indicators 


the bearing 1s mounted 


ground true on centers and 


vertical 
the 
the 


placed in 
supporting 
the 


hixture 
test 


centers of 


arms for above 


bearing are mounted on elevating screws 


at the by means of which such ver- 


tical 


rear 


adjustment as may be required is 


readily obtained, while the third indicator 


is adjustably attached to a swinging arm, 


which may be locked in working position 
by a spring detent as illustrated, or swung 
hack ft 

is being placed between centers or re 


moved. With tl 


cator at the right, 


ir enough to clear the bearing while 


is device, using the indi 


the outer race may be 


tested whil spinning it and the balls 
round the inner race, which is held sta 
tionary; or the outer race may be held 
m turning, while the inner race and 
Ils e 1 iived inside it; thus imac 
in tl running of either race 1s 
lily detected. In this test, on sav the 
‘ S1Z¢ whi practi ill 3 nches 
li both races must be rur 
‘ » within 0.0002 inch in order to pass 
icat ove t bearing 
‘ = th mount of end 
the he ne | 1 T 1] il t ) 
\ tl b 9 ( rT 
cht] ge! i th t vall 
t tt theoretically a | 
f , — . 
t play 1 llowe t 
! ee pe in 4 
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of the “308” size referred to already, this 


end shake should not be over 0.006 inch 


in bearings intended for close slip fits; 


bearings as- 


more end play is needed for 
sembled 


The test for this movement is readily per- 


on the shaft with tree fits. 


formed by setting the extension arms on 


the two upper indicator plungers against 
the face of the outer race and then press- 
ing the race up as far as the balls per 
mit, the two pointers showing at once if 
the prescribed allowance is obtained or 
( <ceeded 

Several different types of arbor used 
with this testing fixture are shown in Fig. 


8. The arbors for the large sizes of bear 


ings are of skeleton form with four ribs 
or vanes which lighten the arbor, yet 
which provide bearing surfaces for the 


work The arbors in all cases are ground 


perfectly true and are a nice fit in the 


re of the inner race. The upper center 
of the pair between which they are held 
in the testing fixture is spring controlled, 











is represented in Fig. 9, which shows va- 
rious features of construction not brought 
out in the halftone, Fig. 8 
Ipndp DURES 
lace Kace 
f 
FIG. 10, SECTION OF BALL BEARING 


In this drawing, as will be noticed, the 
indicator arms are sketched in as adjusted 


for both small and large bearings, thus 
giving a good idea of the range of the 
fixture, and enough dimensions are re- 


tained on the drawing to show the gen 
eral proportions. 


BALL-GROOVE GAGES 


In Fig. 10 is shown a section of a radial 
bearing illustrating the clearance given in 
the ball grooves at the sides of the balls. 
radius 1s cent. 
the 


ove made 4 per 
the ball; 


1-inch ball the radius of 


The gr 


larger than radius of thus, 


in the case of a 


the groove would be 0.520 inch, or for a 
inch ball 0.260 inch \ set of gages 
for the grooves will be seen in Fig. 1, 
suspended on a board behind the testing 
fixture at the left-hand end of the bench. 
hese gages are circular templets finished 
to a knife edge and each provided with a 
handle so that it may be conveniently 
placed in the ball groove for testing the 
racy of the outline of the latter 
maper recently = re before the 
Boston Society of Arts it was pointed out 
t ting I 1 cannot continue in 
t b 1 « ar and that, therefore. 
} ler steel or tubing rosion can be 
vente | by removing the allt fr mM the 
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Twist Drills and Their Tangs 





By F. A. HAtsey 





My repeated harkings back to my shop 


days, which are now more years behind 
me than I like to count, may seem like 
the telling of old stories. It is. however, 


good things *were 


that all the 
first done yesterday and it ts equally tru 


true not 


that some of the good things developed 
many years ago have not met ihe recogni 
tion nor come into the extended use that 


they deserve 


The numerous recent devices tor saving 
twist drills which have had their tangs 
twisted off might be imterpreted as in 
dicating that this is a new problem n 
the machine shop, but the older readers of 
the AmeRICAN MACHINISr know _ that 
these tangs have been twisting off since 
twist drills were first made 

The curious thing about it 1s that an 


entirely satisfactory method of meeting 


this difficulty was devised many years ago 
and has been in constant, though limited, 


use ever since. It is, moreover, so simple 


and obvious that it is a constant surprist 


to those who are acquainted with it tha 


it did not long ago become vniversal 
The method first came to my knowledg: 
nearly 20 years ago, at which time! put it 


into use. It originated at the works of 
William Sellers & Co., where it has long 
been regularly followed, and | can assure 
the readers of the AMERICAN MACHINIST 
that if they will adopt it, twist-drill tang 
troubles will become a thing of the past 

The method is nothing more than the 
insertion of a key in the socket and the 
milling of a keyway in the shank of th: 
drill. sockets fitted 
only necessary when buying a new lot of 


The once up, it is 
drills to put them in the milling machine 
The drills are then 


used precisely as in the usual way, the 


and mill the keyways. 


driving being by the key instead of tang 

The illustration 
tables have been very kindly supplied by 
William Sellers & Co., and give the pro 
portions The 
from which this engraving has been pre 
pared bears the date of October 7, 1880 
which is 


accompanying and 


used by them. blueprint 


enough to show that the plar 


found successful 


It will be observed that the print calls 


has been tried cut and 
for the Sellers taper of 34 inch per foot 
and other features of their practice, whicl 
have no connection with the point under 
discussion 

the fitting of 
the William 


“In fitting the 


\s regards the key t 
Sellers & Co 


kevs to the drill sockets, i 


socket, Sa\ 


is Our practice to drill a small hole throug! 


the socket at the inside end of the kei 
seat, then to nlane the kevseat into th 
hole, making it about 50 per cent. deeper 


than the normal depth for keys of that 
s then fitted into the key 
and the hole plugged up. W 


have no trouble from loose kevs wher 


size. The key 


seat snugly, 


they are made in this wav.” 





















‘-hine 
then 
the 
ing 
and 
d by 
pro 
print 
pre 
1880 
plat 
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foot 
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WE PAY FOR USEFUL 


Safeguards on Rapid Acting 
Machinery 


Several effective devices for preventing 
the crushing of fingers of press operators 
have been illustrated recently, but of 
those shown none have been so simple 
and effective as the finger guard that has 
on a machine 





been used for some years 
> le ii 
(lV ] . 
/ | Giv| 4 
Moving Head : $ 
3 
v 2 
Z 
, x 
Spring ‘ 
VAB 











Pressure Jaw 








Anvil 


PRESS 


SAFETY DEVICE ON A BOX 


the paper-box industry, known as 
stayer.” 
On this 
ompleted or 


the anvil (or solid support) the 


machine the box corners are 


reinforced; the operator 


wo sides which form the corner. These 
ust be heid in position while the machine 
strip of cloth or 


cuts it off at the 


eds forward a paper 


ith a moist surface, 


ight length, and with a powerful squeeze 
rces it firmly along the sides, thus form- 
g the substantial corner of a modern 
xX 

The machine will stop automatically at 
e end of each stroke if desired, or will 
in continuously, in which case the oper- 
tor must whirl the box rapidly and ac- 
from corner to during 
stroke. 
’ complete strokes per minute, it is evi 
nt that the little 


ought safe, but 


irately corner 


e up \s the normal speed is 


operator can give 


to keeping his finger 
ith this device accidents are practically 
iknown In Fig. 1 the sheet-metal 


A hinged at B will just clear the 


A pin 


anvil as they swing down and out 


C in the moving head actuates these 
guards in advance of the descending pres- 
sure jaw, and any fingers in the danger 
zone will be forced to a safe position; the 
guard returns to position as the head 
moves up 

This device allows the operator full use 
of both hands at all times, and the most 
expert operator known to the trade runs 
his machine at 173 revolutions per minute, 
which is about 4o boxes per minute, each 
one of which must be picked up, placed 
on the anvil, turned three times and tossed 
If one stroke is missed the machine 
must clean off the 
sticky material would be pressed against it 


Rochester, N. Y Davis 


aside. 


stop to anvil as the 


Rateu H 





Grinding Automobile Motor 








Pistons 
Phe accomp ing sketch will show the 
manner in whicl itomobile motor pis 
| 
a 
i Mach Vi 
STON GRINDING RI 
tons can be ground, with very little e«- 


pense for fixtures The rig consists of 


an arbor made of machine steel with a 


long taper at one end, ground to fit the 


hole in the driving spindle of the 


other end 


taper 
grinding machine, while at the 
of the 


which 


arbor is a flange, the diameter of 


will vary according to the size of 


piston to be ground. This flange has a 
short taper ground on the outside of it at 
Lhis angle \ 


satisfactory for 


an angle of 30 degrees 


found to be perfectly 
driving purposes 

At the open end of the piston at the in- 
bevel at an 
which is to fit the 


The bevel in the pis- 


side edge is turned a short 


angle of 30 degrees, 
taper on the arbor 
turned true with 
The 
then set up against this arbor 
back this 
having a spring behind it 


ton must, of course, be 


the outside of the piston piston is 


with the 
center 


center of the machine, 


[ used this particular rig on «. Brown & 


IDEAS 


Sharpe No. 3 universal grinding machine, 
which has a strong spring behind the back 
center, the pressure of which is ample 
tor driving the piston without any slip. 
Chis makes 


and at the 


a very cheap and simple rig 


same time answers the pur- 


pose. I have ground pistons up to 8 


inches in diameter in this way 
Cleveland, Ohio A. W 


RITTEY 


A Sawing Jig for the Milling 
Machine 





Having a large number of pieces of 
steel of various shapes to cut to different 


angles I devised the following fixture to 


| 2) 
0 ft 


am 
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SAWING TIG FOR MILLING MACHINE 


hold them: It consists of a base plate A, 
to which is screwed the clamp ring B. 
The head D and can be 
clamped at any desired angle by the clamp 
screw C The dove- 
tailed to D, and is moved to clamp the 
work by the handle H. 

Jaws of different shapes to suit different 
sections of steel can be quickly applied, 


swivels in B 


movable jaw G 1s 


as the lower jaw E is simply dropped over 


two dowel pins and the upper jaw F is 


held by two cap screws 


Philadelphia, Penn W. ALTON. 
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Foremanship Courses and the 
Qualities Needed by the 
Embryo Engineer 


get a letter from 
friends that seems to indicate that 


Occasionally | one 


of my 
{ am not altogether alone in feeling that 
we are not all of us getting into the right 
jobs. I have one here from a young man, 
through 


school, served an apprenticeship of four 


about 25, who has _ been high 
years and now after two or three years 
out of his time is looking with longing 
eyes at a $3000 job. Now that is a good 
symptom, but just because he wants it is 
On the other 


hand he surely would never get it if he did 


no sign that he will get it 


not want it. 

We say $3000 glibly enough and along 
side of the $50,000 jobs that we read about 
it seems pretty small, but when a man is 
earning $12 a week and thinks the $3000 
takes his breath 


is $10 a day it rather 


away. How can a man possibly earn $10 
in a day? Most of those chaps apparently 
make a short day too. You cannot pos 
sibly imagine a man making $10 in 10 


hours chucking pulleys at piece rates. He 
would have to be 
to do it. If he had 
} 


he would only have to get each 


a sleight-of-hand artist 

i hundred men chuck 
Ing pulleys 
one cents worth 


nd every man to do 


nore work per hour and then not pay him 


tor it, to make his $3000. There probably 
is not a reader of this paper who would 
not call that an easy ¥yob at first sight, 


pecially 1f he has chucked pulleys by the 


himself. On second sight, and with 


few years’ experience trying to save that 


ent an hour without losing two cents 


somewhere else, the chances are the reader 
will be lie v¢ 


What 


ob means 


that his $3000 is well earned 


| want to arrive at is that a $3000 


something more than ability 


do work It means ability to plan 
omeone else’s work, and to get him to do 
it That is something that is not taught 
in any school any more than it is in a 
he D 


FOREMANSHIP COURSES OF THE LOWELI 


INSTITUTE 


I did run across something of this kind 
ittempted at the Lowell Institute the other 


day. They are trying to educate voung 
nen, more especially mill hands, to be 
furemen They have graduated some 


young men who are now stated to be 
carning on the average some 70 per cent 
more money than before entering the 
chool. It is too early to say just how 
much of a success this school might be to 


voung men who have $3000 yearnings, but 
look the 


refully because of having this boy’s let 


| was led to into thing more 


ter in my pocket. This school is an even 


ing school occupying the buildings of the 
Massachusetts Institute of Technology, 
and drawing its teaching force from thx 


faculty of that school. Its courses appear 
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to be abbreviations of courses given to the 
regular candidates for degrees. In me- 
with which I am a trifle more 
familiar than some other courses, the 
problems given in the evening classes are 
with those given in the day 
I noticed, however, that the re- 


chanics, 


identical 
courses. 
quirements for admission to the Lowell 


Institute are by no means as difficult as 


those for Technology, being only in 


arithmetic, 
gedmetry and mechanical drawing. It is 
interesting to note that this lack of what 


elementary algebra, plane 


is usually considered necessary prepara- 
tion has not entirely prevented graduates 
from benefiting by the work. 

The work is supposed to be practical in 
its nature as adapted to foremanship, but 
1 noted one examination paper on “Prac- 
tical Mathematics” where a problem was 
given to expand 

(a — b-% $a b- 41) (a4 — bs). 
Now I have no doubt this was a portion 
of a very practical problem, possibly be- 


ing the loading on the left-hand rear, 
lower corner of the right-hand, upper 
wing of an aeroplane, but standing alone 


it did not have that practical look that I 
had hoped to see. The rest of the paper 
was about the same 


I cannot help wondering just what the 


ultimate result of the coming together of 
shop men and professors here will be, just 
as I have wondered what the result will 
be at Cincinnati. I hope that it will be to 


the advantage of both To the men from 


the shops because they do, whether rightly 
or not, look up to the college men as su- 
of education 


beings: the glamor 


perior 
is upon them lo the men from. the 
schools because they may learn to know 
what knowledge has a money value to the 


man of limited mental capacity I do 


expect to see, as this adjustment between 
the two proceeds, that the professor will 
become a more useful citizen because he 
cannot help opening his eyes to the fact 
that most of the learning which he is now 
transmitting to his students has to be re 
form 


modified be- 


If he does learn this 


learned by them in a 
fore they can use it 

he will certainly have pride enough to find 
a way to improve. With but 
school boys to deal with he never 


nothing 
“prep.” 
would find it 
that technical education and lower-school 


out. He may also find out 


education can be stripped of many of the 


subjects now considered essential before 


getting down to a point of reduced effici- 
entrance exXamina- 


Institute 


witness the 


Lowell 


ency, as 

tions of the 

Wuuy po TECHNICAL SCHOOLS FAIL TO 
ADVERTISE ? 

There is another thing which one of my 


He 


did not want to take a correspondence- 


correspondents mentioned awhile ago 


school course but he said he could not find 
out about technical schools because they 


did not advertise It struck me that he 
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was about right. Our technical friends 
do seem to be mortally afraid of printer's 
ink, and when they do spend a little 
money for it they put it in the least likely 
place for a boy to see who might be in- 
terested. Those who have had dealings 
with these schools realize that a letter of 
inquiry to any school or college will bring 
a complete catalog from which a pretty 
fair judgment of the place may be formed. 
It seems a little odd though that when a 
hoy is almost leaning up against the walls 
institution he should 
write to a 500 miles away to 
know where there was such a place; but 
I have even had that happen. I don't 
want to advertise the AMERICAN MACHIN- 
ist too much but if I was running one of 
where 


of an educational 


stranger 


these schools I would advertise 
technically inclined young men would be 
apt to read The correspondence schools 
do, but as far as the advertising columns 
are concerned there may not be a techni- 
cal school in the country, though I am 


credibly informed that there are several. 


SoME EssENTIAL QUESTIONS THAT SHOULD 


- BE ANSWERED 


Now for my advice to men situated in 
look 


there is to see 


this way, I should say, first, your- 


selves over and see what 
Do you like to work? can you apply your 
mind to a job and keep it there? Can you 


sit up until morning over a problem in 


mathematics and not lose interest in it? 
Do vou make friends with your fellow 
men when you want to? Can you keep 


your friends at bay when they would help 
you do yourself harm? Can you tell any 
what them to do so that 
they will go and do it the way you want 
but do you fill the 
technical 


one you want 
it? All simple things; 
bill? If 


school, don’t expect too much of yourself 


you do hunt up a 
for 
you will probably land on your feet. 

Do 
work? 
than study? 
as someone showed you, or find an easter 
and better way yourself? All right! the 
world needs you to do pack-horse duty 


a few vears after you graduate and 


you prefer ease and comfort to 


Would 
Would you rather do a job 


you rather read a novel 


and you will enjoy it better than trying to 
Don’t im- 
few 


follow the other fellow’s trail. 
agine that work hard for a 
years and then enjoy a well-earned rest. 
If you work hard for the few years you 
will get the habit and you can never rest 


you can 


If you begin by resting you will probably 
inake 
how; probably happily, 

happily than the man that just whizzed 
past you in his automobile; for he prob 
ably his hands very 
much like his machine; 
gazing off the road may bring him up 
He envies you with 


money enough to get along some- 


probably more 


has a business on 


a few seconds ot 
against a stone wall 
nothing to worry about but money, and 
vou envy him with no money troubles to 
worry about 


Springfield, Mass. ENTROPY 











ld 
tO 


ut 


LD 


ny 
that 
rant 
the 
ical 
‘self 


and 


to 
ovel 
je b 
isTer 
the 
duty 
ig to 
im- 
few 
rest. 
you 
rest 
bably 
ome- 
more 
1Zz€ d 
prob 
very 





July 1, 1909. 


AMERICAN MACHINIST 


20 


Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Locating a Gear to Mesh 
Three Given Gears 


with 


There appears at page 525 a request for 
a formula, giving a solution of the gen- 
eral case, for the diameter of a gear which 
will mesh with three given gears, the 
d:ameters of which are given as well as 
the distances between their centers I 
have recently had occasion to solve a de- 
sign in which this was one of the neces 
sary steps and present the solution here- 
with. 

Referring to Fig. 1, let 4, B and C be 
the centers of three« gears having pitch 
radi of a, b and ¢ inches, respectively, 
and let BC x inches, C A y inches, 
1B > inches Then, if the gears are 
all to turn in the same direction, there are 
two pitch circles which may be drawn t 
accomplish the result, as shown by the 
dotted circles The large gear M will 
rotate the three gears 4,B and C in the 
same direction with the driver, while the 


small gear L will turn them in the op 


posite direction. For the general dimen 
sions as expressed above, the radii of 
these two circles are found by solving the 


quadratic equation, 


PAY 


direction from that of the driver 


words, there may be drawn eight circles, 


tangent to the 


which give all possible combinations of 


these three gears with a fourth gear 

To determine the radius of the gear 
which will give 4 a rotation opposite in 
direction to that of B and C, we change 
the algebraic sign of a in the above equa 
tion after it has been fully written out 
Che resulting equation when solved gives 


two values of r, which are the radii of the 


: A 
2A uM 
<I 
z/ y 
7 \ 
I Vv \ 
“SS = { 4 
f ~ a - 
\ B Qk & b L 
i 
_ L 
R 
FIG, I FIG, 2 
IAGRAMS ILI STR N HE ( N OF} 


s x 
r?;a2 y?— 2 xrt—T4ztia b) (a ( 
v s 
“riaa yf )— 22z°la bh) (a c) (2 h+¢ 
iw . 
| = (a? zr? + b? c*) (y? +2 —- 2a‘ r? y? 2? | 0 


for the two values of r. 

Probably your correspondent expected 
simpler expression than this, but the 
bove, I believe, is not capable of being 
reduced. When it is understood that each 
ft the terms above, except the last, stands 


lor an expression involving three terms, 


thus 


> 4x7 (a—b) (a—c) = 4r*(a—b) (a—e 


4y*? (b—c) (b—a) + 427 (c—a) (c— bd). 


he extent of the formula when fully writ 
en out may be appreciated. Care must 

taken in using the equation to substi 
ute the values as they appear on the fig 
re; thus x is the length of side opposite 
¢ circle of radius a, ete 

The problem suggested is only one of 
ight different cases which may come up 
such an arrangement of gears: for ex 
mple, the gear 4 might be required to 
urn in the opposite direction from the 
ears B and C, and with this relation of 


ears A, B and C might be required 


two dotted circles L and R of Figs. 2 and 
3. These figures illustrate two possible 


ling upon 


cases which may arise, depen 
the relative values of the radu of the gears 
and the distances between their centers 
Thus, in Fig. 2 the arrangement is such 
that by using gear 1 as a driver, 4 will 
while B 


and C will turn in the opposite direction 


7 


rotate in the same direction as ] 


By using gear FR as a driver, A will rotate 
in the opposite direction to that of R while 
B and C will turn in the same direction. Of 
course, either of these drivers will require 
both internal and external teeth, con 


structed on pitch circles of the same 
diameter 

It is not always possible to attain the 
results arrived at in the preceding para 
graph, as is illustrated in Fig. 3, in which 
the proportions are changed from that of 
Fig. 2 to bring the gears in a different re 
distances be 


ttl 


lation with respect to th 
tween their centers Thus, in Fig. 3, if 


the line ? O tangent to the circles B and 


C intersects the circle .4. the two values 


FOR THESE 


to turn with the driver, or in the opposite 
In other 


three given pitch circles, 


ALSO 


of r determined, give the dotted circles L 
and R 

[his appears to show that in this case 
there are two ways of making 4 rotate 
in the same direction as the driver while 
B and C rotate in the opposite direction, 
A turn in the op- 
while B 


direction If 


and no wav of making 


posite direction to the driver 


and C turn in the same 
the tangent line PO is tangent to the 
circle A also, then the radius of pitch 
circle R becomes infinite and FR is a rack. 


Of course the reasoning applied to circle 


would be more easily worked out individ 


ually, using the 


’ 
values of the actual case 


under consideration instead of th literal 


quantities expressed in the equation. This 
would not involve as much work and there 
is less chance for error The method to 


be pursued 1s illustrated in the following 


problem, in which the determination of 
such a circle was one of the steps The 
solution is given in considerable detail 
and in such form that the method may be 
applied to any case that presents itself by 
taking proper precautions with respect to 
} aleebrat signs { the gear radii, as 
mentioned before 

The general equation given above is de 
rived 11 x lv the s ‘ vay s the 
S ial case he given As the resul é 
pends up quadratic equati wo 
values of re always found, tl pli 
tion of wl be determine } 
spect I 

AN ILLUSTRATIVE PROBLEM 

Referring Fig. 4. 4. B and e the 
enters of three gears of 8-diametr pitcl 





30 


having 80, 64 and 176 teeth, respectively. 
AB 13 inches, 4 C 
It is required to drive each 


20 inches, BC 


of the gears singly by a fourth gear. This 
gear is to be thrown into mesh by an ec 
centric in the same manner as is done on 
the back gear of a lathe 

Determine the eccentricity of the motion 
of this gear and the number of teeth it 
will have 

In Fig. 4 let G H K be a small circle 
with center at O, the radius of this circle 
being the eccentricity of the motion of 
the center of the required gear. Then in 
throwing the driver into its various work- 
ing positions its center will travel on this 
circle; F, D and E 


tangency of the pitch circles when in mesh 


are the points of 


by virtue of the center of the driving circle 
being at G, H and K, respectively. Draw 
OR and AO perpendicular to the base 
BC, and OP parallel to the base 

Since the gears are 8-diametral pitch 
and the gear with center at 4 has 8o teeth, 


A 
f 
~ / D 
il 
P D\¢ 
i 
B* ( 
Kt 
FIG. 4 
DIAGRAMS ILLUSTRATING THE LOCATING OF 


its pitch diameter is 10 inches and 


8 


its pitch radius 4 D 5 inches. Similarly 
for gear B pitch radius is one-half of 5 

{ inches, and for gear C, one-half of 
a S II inches, 


In the three positions, G, H and K of 
the driving gear center, the driver is in 
mesh with a driven gear, so that GF, H D 
and K E are each equal to the pitch radius 
of the driver and, therefore, the distances 
OF, OD and OE are equal, each being 
the radius of the circle O plus the pitch 
radius of the driver. Let r represent each 


of these; then 


OA OD+DA r+; 
OB OR+EB r+4; 
oc OF+FC r+} 


Also 
(B= 13, 40 = 20, BC = 21 


In the triangle 4 BC, 


BQ =AB—AQ. (2) 


Subtract (2) from (1) gives 


QO—BQ —=~AC—AB (3) 
490 — 169 = 221. 
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Base of triangle BC equals 
QC+BQ = 21 (4) 


Divide (3) by (4) 
oo0—sS¢e = i1 (5) 


Adding (4) and (5) gives 


2QC = 382 Qc -16 and BQ =5. 


my 


400 — 256 = 12. 


AQ= \ AC-—-QC = \ 
In the triangle O B ( 
R C—o0C—-OR. (1) 
R B O B O Re. (2) 
Subtracting (2) from (1) gives 


RO—RB=-00—OB= (3) 
(r+11)? (r+4)? = 7 (2r+15) 


Base of triangle BC equals 
RC+RB 21 (4) 


Divide (3) by (4) giving 


eC RB = = +5 5 
3] 3 ) 
” 
A 
4 Ss 
) So 
\ H } 
, 
/ 
N 
I 5 
American Machinist, N,V, 
\ GEAR TO MESH WITH THREE GIVEN GEARS 


Subtract (5) from (4) 


2R B16 — RB=8 
3 3 
Now, 
PO QR RB BQ 
rT r 
s—- ~=3— . 
3 3 


iP 1Q—PQ 1Q—OR 


\ 2r? 30r 108 


Substituting the derived values gives 


2 


(r+5)? (w—ssy 2r* + 30,7 — 108 ) 
(a-—) 
‘ x) 


Squaring the terms, 


m724+10r+25 144 + 30 r— 108+ 


oy 2r 
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9—2r + — 


4¢« 2 ¢ —_ 
4 (2r? +30 r—108 5 





+ 80. 





4r 
08 = — 
: 3 


16 \ 2r?74+ 30r 
Multiply both sides by 4 
~ 108 =r + 60. 


m4 2r?+ 30°r 


Squaring both sides 


288 r?2 + 4320 r — 15,552 = r? + 120 r + 3600 
Transpose and ~ 7, 
41 77+ 600r 2736 0. 
Solve for r, 
— 300 + ¥ (300)? + 41 2736 = 
r= = 3.65 or — 18.28. 





41 


The positive answer, 3.65 inches, ap- 
plies to the case in which the gears rotate 
in the opposite direction from the driver 
and is the radius of the circle RST in 
Fig. 5. The center O of this circle 1s 
located by the values of BR and RO 
when r= 3.65. Thus 


BR =8—-\- =8— 


kOms {r+ 1) 


— (6.78)? = 3.54 inches 


\ 7.65) 
which will locate point O. 

If the driver and driven gears rotate in 
the same direction, the negative value of 
r 18.28 is used. This is the radius 
of the circle L M N of Fig. 5. The center 
of this circle O', is found in the same 
manner as O was located, but by using 

-18.28 for r, giving B R' = 14.09 inches 
and R' O' = 2.32 inches. 

The considerations determining the 
pitch diameter of the driver and the ra 
dius of the circle on which its center 
moves are, that the former shall be some 
multiple of 4 of an inch to give the gear 
an integral number of teeth and that the 
latter shall be large enough to throw the 


gears in mesh separately. Thus OF in 
Fig. 43.65 inches and by making 
G F = 2% inches the driver will have 44 


teeth and leave OG = 0.9 of an inch. The 
dotted circles of Fig. 4 show the work 
ing positions of the driver when its cen- 
ter is at HW and K 

For the case of Fig. 5, gears rotating in 
same direction as driver, the radius of the 
circle O' on which the center of the driver 
moves is made equal to 3.72 inches 
O'G', and the radius of the gear G'F' 
is 3. 72 inches + 18.28 inches = 22 inches, 
which gives it 352 teeth. This, of course, 
would be an annular gear, and the pitch 
circle in its three working positions, when 
the center is at G', H’ or K' is shown by 
the dotted circles of Fig. 5. 

If the arrangement desired in this prob 
iem had been like that of Fig. 2, that is 
to rotate 4 in a direction opposite to that 
of gears B and C, the quadratic equation 
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above would take the form, making 


108 |’ 


by 


5 


(=a) negative 


(r—5)* = [12 — y 2r°+30r 


which reduces to 27° + 1507 1197 = O 


82.27 inches. 
the dotted 


and the driving gears 


from which r = 7.27 or 
the 


cles shown in Fig. 2, 


These are radi of cir 


would require both internal and external 
teeth. This arrangement would permit of 


having the teeth on gear A differ in pitch 


‘ 
> 
B 


ar 


from that of gears and C which must 


have the same pitch 


DERIVATION OF FORMULA 





For the benefit of those interested in 
mathematics the derivation of the general 
formula is as follows 

Referring to Fig. 4 and the literal di 

ensions quoted in a preceding paragraph, 

(1) { Vv ue 

2) A QO UB 
Me tract (2) from 1) g@iy v 

Y ¢ OB 
4) Of OB I 
ide (3) by (4) 
- - 
ia ) 
' \ 22 \ 
| 7 
™ ring these terms ( iceling and 
f } - z 
4 y 2 
** | 2 ( ) | (r + 
Square both sides of this equation, cleat 
and 2 gIVIng 
o@2-y - y. t " 
4 i¢ a) 
v ¢ ORB 4 ad 
ract (5) from (4) and divide by 
. +> 7, 

‘ OB a = : 

7) AQ 

\ iB QB = \ 2 ~ ; ) 

& OR R ¢ (Tr c)? 

oi OR RB ‘) bh)? 

ract (9) from (8) 

RU RB (7 c)? (7 bh) 

l RC+RB—=a 

(IO) by (11) 
2) R¢ RB a hele ie el 
I 
ract (12) from (11) and divide by 2. 
RB ; r+ r+o 
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Transferring Holes 


\ 22 
| recently had a job where the applica 
OP QR BR BQ tion of Mr. Davis’ method of transferring 
z° + (r +b) — (r+ 2+ gts holes, given on page 751, was made use of 
22 of to advantage [ was replacing a patent 
headstock of 24-inch Lodge & Shipley 
iP iQ PY 1Q0—OR lathe with a new one in which the holes 
for the feed-changing lever had not been 
e.{2 23 ) drilled. ‘This was not an oversight on the 
22 | 
\ part of the makers, however, as it is im 
possible to locate the holes accurately 
r* + , 
Vay b)? — ( -— } without having the other parts of the lathe 
. at hand Che surface on which the holes 
Since were to be laid out was concave and 
somewhat at an angle with the axis of the 
10 iP+Po, 
hole in the lever carrying the locking pin 
we have on substituting the derived values In order to lay out the holes accurately 
ola? (y? 2) + Dy , y?) the lever was brought to a position which 
cm (a 7] r? ia b) (a gave the gears the proper me sh then a 
cyi2a b co) u- tb i/ ayi2be pie I old rolled stock, h iving the end 
c+@) (a——a@) ~ce+a+b)] ut off at about 45 degrees, thus giving 
: ) b2 4 2) , 1 : 
rn 9 P F . y i sharp edge f rking, was inserted in 
‘ - r ) ‘ i i wu ; 
\‘ d , : the lever ing turned a time or two 
b* co iy r-) ( a- { r Ti . . . 
on chall tace otf the casting, gave 
at 2 by r v0, a . 
th thi for 1 ole to be drilled. The 
, , ] P 1 : 
which may be writter viated ; made, of course, 1s not a 
form first quoted Cire ut it gives accurately the line 
wit vhicl e drill must be kept 
\ i Oregon W. WHITLEY 
z T j . 
r+b ( . ) -- 
) ; — , , 
z+22-y Premium System in a Jobbing 
2a . 
Shop 
tr: nsposing gives 
y r ir fy ( + ¢ 
rr R ! | x nd the article 
P System i bbing Shop.” 
ave an, § eto (r + / iJ ing Shop, 
i aq { \ e using é mium system for 
it of fractions and coll the coefficien S rou I p lab ind one 
{ o ‘ p which we do not re 
r? ia hy ia iy h, y i? a) Ne! i eard dist sed 
(« b)] + \\ ve er of aut itic screw 
\PPLICATIO OF THE | \TION lhe ppl this t to tl prot 
: ; , ; } i i i¢ vp oD) 
em which follows, I j ( 13 is here given 
Coethcient of - 
> / oie 20 20) l ] 21°} 637,058 
s ] 
> 21 ot l 383,042 
—4i 2° (a bia $ [212-1 6 Un r 
LS 6° 7] 29,008 
I ! } 225,008 
Coemeient of 27 
SY az (y? + 2?§— 2) = 5° 217 (207+ 1 21%) . 4° 20711874 2 0 
11° 13? (212 + 20° — 1 1.867.488 
—~Y ria b) (a ( 2a / 21 1 ¢ ( i { 
7) (—1) 24+ 18?-6- 7-31 291 088 
Coefficier 24 1.646.400 
( Stant term 
- a- 7 (y = @- ) ’ ~1 20) 1 21 } ox l ~- 
we") + 22° 1 (34+ 3 — 18 16,496,928 
= a (4 y* 2") D 4° (21? -0 13? ; l “i 1 
217) 112° 5? (13: 214 oe) 1.151.858 
-> az [5*- 21244 Sas be © 852.354 
r 21 20": j 29,811,600 
Constant term 15,015,168 
ihis gives the equati 
OOS 2 (1.646.400) » 15.015.168 0, 
which when divided th th by 5488 reduces t 
ii, Hoo r 2736 0 
[his is the same equation that derived directly in the preceding problem 


Notre Dame, Ind 


Ww. L. Bentz. 








machines and there are times when 1t 1s 
not possible to run more than one ma- 
chine, and at other times the operators 
can run two or three machines at once 
Ali the products which are gotten out on 
these screw machines have time limits 
established on them. What we should 
like to know is: what is the practice for 
paying premium work in these cases? It 
has occurred to us that it might be cus 
tomary to pay the premium earned; that 
is, if a man earned a premium on each 
machine he would be paid two or three 
premiums. The only objection we can 
see to this is, that a man operating three 
machines could not make as much, of 
course, on each machine as he could by 
operating just one machine, for the reason 
that there would undoubtedly be tools on 
more than one machine requiring adjust 
ment at the same time. We shall appre 
ciate any information as to the prevailing 
practice in this respect 


Columbus, Ind D. EHEISELLEN 





Method of Japanning Disks 


W. B. Preston inquires for a quick way 
of japanning or lacquering round disks, 
on page 404. The cut shows one way of 
doing that class of work which I think 
will answer very well. It is not an ex 
pensive affair, and the output depends 
how fast a boy can handle the disks 

The frame A can be made of flat or 
angle iron about 18 inches wide and 8 o1 
10 feet long. On one end are mounted 
two brackets which are fitted with two 


Cid 


AMERICAN MACHINIST 

wooden rollers B covered with rubber, 
say a piece of rubber tube slipped over 
these They are geared together or 
driven with a chain and sprocket wheels. 
One spindle of the roller is left long 
enough for a tight and loose pulley for 
driving. A grooved pulley C is fitted 
on the other end of the spindle and it 
drives another roller D on the other end 
of the frame. This roller carries an end- 
less band of canvas E which passes over 
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The hood is closed up completely except 
an opening at either end for the canvas 
carrier to pass. The whole rig can be 
made of wood except the hood, which 
should be of metal on account of the heat 
in drying. 

The blanks are dumped on the tray in 
front of the rolls and all a boy has to do 
is to push them between the rollers and 
they drop into a box at the other end 
There is a quick-drying japan suitable for 


50 Pulley 
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A BELT-DRIVE CHANGE 


an idler F which is fitted on the front 
brackets so as to just clear the two rub- 
ber rolls. A shallow tank is fitted under 
the rollers so that the bottom roller is 
always running into it. In front of the 
two rollers is fitted a sheet-iron table 
On the frame at either end are fitted two 
iron bridges which carry a covered hood 
G the length of the frame minus the 
roller at either end. Inside the hood are 
fitted two gas pipes fitted with small 
burners when the japan has to be dried 
by heat. If the disks are to be air-dried 
i few nozzles are fitted instead of burners 
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MACHINE FOR JAPANNING DISKS 


this purpose, and it does not require much 
heat. A good black can be made by mix- 
ing vegetable black, methylated spirits and 
a little shellac. There is a black on the 
market called dryole which dries very 
quickly 

London, E. C C. PETITJEAN 

[We assume that the japan is put in 
the tank under the rolls although our 
correspondent does not say so. We im 
agine the japanned disks might stick to 
the canvas belt—Eb.] 





A Belt Drive Change 


On page 751 Anthony describes a belt 
change drive for a planer. The change 
made as described and illustrated would 
not appeal to me. Imagine the added fric 
tion, the oil cost for lubricating, etc. ; total 
this up for one year and then figure out 
how much could be saved by a little more 
studying up of the situation. The way 
I should have done the job would have 
been to take the tight and loose pulleys off 
and replace them with a friction pulley 
Then to gain additional surface for th: 
belt I would have placed two idler pulley 
as shown in sketch. This would need 
only two timbers from the ceiling fo 
both pulleys while Anthony must hav: 
had a veritable forest to hold up the neces 
sary bearings and shipper. The shipp 
for the friction pulley would be only 
straight handle suspended from a fulcrun 
Advantage would again be had in n 
having to slide a 6-inch belt from pull 
to pulley. For belt tightening (if nece 
sary?) one of the idlers could be eas! 
slotted 

GrorceE H. HAnpLey 

Newburg, N. Y 
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Current Practice in Steam Engine 
Design 


hose of us who are attempting to show 
the young idea how to shoot are apt to 
look on an article like that of Mr. Trooien 
on page 654, “Current Practice in Steam 
Engine Design,’ with very varying feel- 
ings. Some of us are glad to see some- 
thing to which we can turn as an author- 
ity on matters of detail design, and some 
of us are sorry to see engineering practice 
reduced to formulas. I belong to the 
latter class. While admitting that in the 
shop and in the routine of everyday work, 
the systematizing of design makes for 
lower cost of production, I regret to see 
the time come when what I believe to be 
engineering work is reduced to the same 
state, because such action is equivalent to 
a cessation of progress. 

When engine builders, automobile man- 
ufacturers, or any other builders of ma- 
chinery begin to draw together in their 
designs, so that essential differences are 
imperceptible and their products are only 
distinguishable by the color of the paint, 
or by inspection of name plates, then we 
have ceased to have proper opportunities 
for radical improvement, for at that stage 
no designer dares to change by more than 
The engine-lathe bus- 
If a man today 


slight percentages. 
iness shows just that 
should deliberately put a spindle in an 18- 
inch lathe that was an inch larger in diam- 
eter than the average current practice he 
simply could not sell the tool, though 
his customers were using 30-inch lathes to 
do work of small diameter that his new 
18-inch lathe would handle equally well 

Progress is impeded by the standardiza 
tion of still the 
period in years between the time when a 
technical studying and when 
he is practicing is short. A young man 
in school is today reading the article re- 
ferred to. He is being taught the under- 
lying principles of design and strength of 
materials. He sees in this article a short 


design more because 


student is 


cut and also possibly a considerable vari- 


ince from his results when computing 
izes of parts from the principles which 
e has already learned. He sizes up the 
ituation, and says to himself, “these fel 
ws that are building engines know by 
ears of experience what will do and what 
vill not. Their results are different from 
hat Professor So-and-So’s method gives 
le’s an old fossil anyway, so what's the 
se of studying?” He little realizes that 
hat he is getting is what he needs, basic 
rinciples. He that if 


ere is a discrepancy between his theory 


does not realize 
d designers’ practice it is up to him to 
d out why, and, if the theory is wrong, 
tblish the facts and if the practice is 
rong, publish that too, even if he realizes 
it this standardization that is going on 
ikes changes in design improbable 

There are three ways of arriving at a 
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suitable design, so far as strength is con- 
cerned. One is to jump in and design 
something that you know is stronger than 
is needed, and each succeeding year cut 
it down until occasionally one breaks; 
another is to design too light and increase 
the strength until only a few break; the 
other to take the thing and compute its 
strength, guess at and apply a suitable 
factor of safety and use the resulting size. 
The average of the first two methods ap- 
plied to the third ought to be of some help 
in getting at a suitable factor of safety. 

We have gone on through all the years 
on a cut-and-try method in our mechani- 
cal engineering. In the same time the 
civil engineer has outclassed us in the ap- 
plication of theory to structures, or rather 
in the finding of correct theories to apply 
to correct practice. Most of our knowledge 
of design has come from civil engineers. 
We are yet waiting for correct methods 
of predetermining designs for a large part 
of the problems which confront a designer. 
Take a square box like a condenser shell; 
how can you compute its strength, par- 
ticularly if it is of cast iron? The sides 
are flat plates fixed at the edges, or par- 
tially so. The 
There is no theory to apply and there is 
no set of systematic experiments covering 
a large enough range to be of value to 
even derive an empirical formula. There 
is no better field for study and investiga- 
tion than right here. The 
frames for punches is something on which 
much has been written and little known. 
Experiments on frames of are 
lacking. 


corners are bent beams. 


design of 


size 


anv 


DiscuUSSION OF SOME OF THE FACcrors 


In looking over the article in question it 
struck me that there were a number of 
things wherein the author’s method of 
approaching the problem might be im- 
proved. This was the case notably in re- 
gard to the piston rod and connecting rod, 
which were both considered as long col- 
umns, and Euler’s formula was applied. 
Now Euler’s formula as applied to a col 
umn of the proportion of any piston rod 
that | 
above 


or connecting rod of any engine 


have seen of late will give values 


the safe crushing strength of the material 
In fact I that 
the 


have understood that was 


reason why Euler’s formula was 


largely supplanted a half century ago by 
Rankine’s formula In the 
that I 


10x10 high-speed engine, taking the fig 


present case 


I assumed wanted to design a 
ures at randon and because they are 


author's 


easy 


to use Taking the formula I 


find the mean size of rod would be 


1% 


d= 015 y 10 X 10 = 


inches, which I am assured by a friend of 


mine who once shook hands with a de 


signer of engines, is not an unheard of 
Now applying formula to 


size Euler's 
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this piston rod on the basis of its length 
being 1.8 L, or 18 inches, we get: 


n* El 


4 Ta = 4¥ - 30,000,000 . 


ap. (8)4 4, _ 

(18) 
which gives P 60,000 roughly. 

Now with a piston rod 1% inches diam- 
eter it is going to be difficult to get over 
one square inch of cross-sectional area 
to resist the greatest tension which may 
come on the fastening which holds one end 
or the other. That one square inch will 
be full light enough to resist the shocks 
which may come upon it, if we consider 
that 125 pounds per square inch on a I0- 
inch piston is close to 10,000 pounds total 
pressure 

If I understand Euler’s formula rightly 
this 60,000 pounds figured above is the 
force which, if the column is sprung out of 
a straight line, will keep it from returning 
to its original position, so that only a 
small factor of safety should be needed. 
It is a curious coincidence that this factor 
of safety should be 6 by both ways of get- 
That being the case, 
that it would 


ting at the result. 
however, I would 
be simpler to begin with the strength of 
the fastenings on the rod and work up 
to the necessary size of the rod from that 
point of view. If have a for- 
then it would be simply d=CD 
is a constant having values ac 


suggest 


you must 


mula 
where C 
cording to the boiler pressures carried. 

In this connection I wish to say that I 
notice that some engine builders use some- 
what different designs for engines which 
they expect to be used under high pres- 
sures from those which they use for low 
pressures, which in itself would leave the 
freedom to depart somewhat 


designer 
laid Mr 


the down by 


from formulas 


Trooien 


In connection with the connecting rod 


the same appears to be true, taking the 
rod 25 inches long to give the author all 
the advantage possible, though he does 
not give us the relation between stroke 
and length of rod, I find that from his 
mean results the rod should be 1 inch by 
2 inches in cross section This gives a 
strength by Euler’s formula 
P mek] _ 4.10 30,000,000 
L* 625 
1.8 
= 320,000, 
12 
while the safe direct tension or compres- 
sion is 32,000 pounds, the area being 2 
square inches. The factor of safety if the 


ultimate strength of the material is taken 


at 65,000 and the pressure on the piston 1s 


10,000 pounds is 13 instead of 60 as 
given 
The great variation in thickness of cyl- 


inder cover which the author found seems 
to justify the remark which I made above 


about the scarcity of reliable data or 





34 
theory on this subject. There appears to 
be small reason for making the head more 
than twice as thick for a high-speed en- 
gine as for a Corliss, when they both have 
the same cylinder dimensions 
Face of piston: It seems odd to have 
two formulas given as of equal worth 
when they cannot agree at but one point 
CD, when C=0.4; and w=CD4- 
3B, when C=0.32 and B=1 inch agree 
only when D=12% 


case I should suppose that the designer 


inches In either 


would be guided more by his desire to get 
in his piston rings and have weight 
enough to get sufficient momentum to his 
rr ciprocating parts to get an even turning 
moment than by an empirical formula. 
The final conclusion, that the weight of 
high-speed engines per horsepower has de 
creased nearly 30 per cent. in the last 10 
vears is so directly at variance from ma 
hine-tool practice that I cannot help but 
mder if we are not overdoing machine 
ol design. To be sure we are putting in 
etal to absorb vibrations, but if we could 
nly find a way to prevent vibration start 
g¢ there would be less need of absorb 


tion. Mr 


ducing so 


Hartness has succeeded in pro 
me tools in which that condition 
ipproximated without having to resort 
the anvil principle, and I mistrust that 
ie of the rest of us can, if we will, fol 
w in that line with good results 


INSTRUCTOR 


Machine vs. Hand Work on 
Steel Stamps 


Rep meg to the letter of I: P 
page 711, I should like to 


N« ves, 


mention a 
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ing cutter was less than 0.01 inch at the 
The finishing cutter was about 
I don’t think Mr. 
radius in the 


point. 
0.005 inch at the point. 
Noyes will object to a 
corners of 0.0025 inch. Of course, this 
does not mean that the corners are to 
the full depth with this radius. The cut- 
ters being about 40 to 60 degrees taper 
makes this impossible, but the actual pen- 
etrating portion of the punch can be made 
nice and sharp to a radius of less than 
0.005 inch quite easily. Secondly, as re- 
gards the time, it has been possible to cut 
the figures in 5 minutes and an average 
time of 10 minutes a figure would be 
cheaper than hand work, as less skilful 
labor is required and the results would be 
much better, as the figures would be uni- 
form in every respect. The machine I 
refer to is that made by the George 
Gorton Machine Company, Racine, Wis., 
under license 
C. A. Coppack 


Leicester, England 


A Stud Extractor for the Turret 
Lathe 

\t page 623, A. Cooke shows a stud 

xtractor for the turret lathe [ quite 


gree that he would be able to turn out 
ore pieces per hour with his extractor 


rather lack 


f method, but it is possible to go one bet- 


than by the other method o1 


ter The use of his extractor involves 


the stopping of the machine to run the 




















I 
a 
w points cerning the cutting of 
stamps by machinet first, as regards 


ir. Noyes’ statement that a cutter of less 
than 1/32 inch is not likely to stand up on 
tool steel. I have used cutters on tool 
steel for making rollers, 
} 


1 0.035 inch hi 


gh, for which the rough- 


with figures on 


tnen 


iamp on to the stud, tighten the carrier, 
nd the stud being withdrawn, slack off 
~ 
P 
.E . 
C 





4 STUD EXTRACTOR FOR THI URRET LATHE 


the carrier and finally remove the stud 
from the extractor. It is obvious that 
much more time will be expended hand- 
ling each stud than will be taken up by 
Much of this time 


use of the 


the actual machining 


can be saved bv the fixture 


shown herewith 


| CY) MS] =a 5 
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A is the main member, the shank being 
turned to suit one of the chucks, prefer- 
ably the largest, to insure a good gripping 
surface. The opposite end is threaded with 
a fine thread and drilled to receive hard- 
ened steel plug F. B is made a nice run- 
ning fit on A, drilled to take plug G and 
drilled and tapped for lever J. C is 
screwed hard up to the shoulder on 4 
so that while allowing B to revolve freely 
it prevents end movement. D is threaded 
to run smoothly on A, is recessed for steel 
disk E, drilled and tapped for four head- 
less screws and drilled and slotted to take 
pawl H and spiral spring. E is tapped to 
suit the stud to be threaded. A set of 
disks should be kept to take any size of 
stud required. The pawl H is fitted with 
a pin which moves along the slot in D 
and prevents rotation of H. Lever / is 
made to reach between the ways of the 
lathe. 

[he sketch shows the fixture with a 
stud inserted ready for threading. When 
the lathe is started up the lever / being 
between the ways, prevents B from rotat- 
ing with the rest of the fixture and at each 
revolution the plug G strikes the inclined 
part of pawl H forcing it into the body of 
D, thus making B practically a free collar 
The stud being threaded the machine is 
reversed and the spring having returned 
H to its former position the flat faces of 


G and H engage, thus running D off of 
[he stud is now un 
id 


A a short distanc¢ 
locked and may be seized by the hand a1 
withdrawn. When inserting the next stud 
the member PD will readily run back into 
The end of the stud 
and the shoulder be 


the position shown 
must lock against / 
kept well away from £ or the vise will 
| 


have to be used \fter a little practice 


D 








B 
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one stud can be removed and the next one 
inserted almost as quickly as the lathe can 
be reversed backward and forward. All 
parts are made of mild steel and are case 
hardened except E, F, G, H which ar 
hardened cast steel 


Gorton, England R. STEPHENS 
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Trade Opportunities in Mexico 
By M. pe Morerra 


The progress of Mexican commerce is 
the result of efforts made by various 
foreign countries, who, from the time of 
Montezuma until now, have recognized 
the great opportunities awaiting them 
there. The Spanish, the first in the field, 
became the shopkeepers and brought from 
Spain goods with which they were most 
familiar. England supplied the coal, rail- 
way and machinery, and Englishmen were 
the first to build a railroad in Mexico, 
and also to introduce new mining meth- 
ods Frenchmen coming over with 
Maximilian, at the time of the interven- 
tion, brought with them the silks and 
arts of France. Germans sent men to 
open branches of various commercial 
houses and have, therefore, a very good 
trade. The merchants of the United 
States have also, during recent years, 
comprehended what a great field they 
have in Mexico and have increased their 
trade every year more and more, making 
the Mexican the best Latin American 
trade they have. 

Though not as progressive in various 
industries as the largest South American 
republics, Mexico, nevertheless is _fol- 
lowing them very closely 


RAILWAY CONSTRUCTION 


The new Mexican-Pan-American rail 
way has already been opened and the line 
is in active operation from San Jeronimo 
on the Tehuantepec railway to Tapachula, 
in Chiapas. 
will be continued to Port San Benito on 
the Pacific coast. There is also planned a 
new railroad passing through parts of the 
states of Coahuila and Chihuahua, the 
length being about 375 miles. As the pro- 


The extension of that line 


moters have ample capital, our manufac- 
turers will encounter every facility for 
selling their products. 

The new transcontinental railway across 
the lower part of the North American 
continent, which connects the port of 
Tampico on the Atlantic, with the port 
of Manzanillo on the Pacific was to have 
been 1031 miles in length, but the govern 
ment has decided to build a cutoff be 
tween Guadalajara and Aguascalientes, 
which will reduce the route across the 
continent to about 800 miles 

\ short time ago the National lines of 
Mexico agreed to begin the construction 
of a railroad from Durango to Mazatlan 
The basis of this agreement is that the 
state of Durango and the Madrerero com 
pany will guarantee 6 per cent. interest 
for ten vears on the capital invested. The 
building of this road has been brought 
about by the Madrerero company to se- 
cure an outlet for timber, as not very far 
away is the best pine timber in all Mexico 

The construction of the roads and the 
supplying of machinery and rolling stock 
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will be done by the National Mexican 
lines and as they bought a short time ago, 
a large tract of timber land in that vicin- 
ity, there is no doubt that the work will 
be pushed with all the speed possible 
This will mean to American manufac 
turers an opportunity to supply, not only 
railroad, but milling supplies as well. 

Our manufacturers should, however, 
keep in mind that we are not the only 
people in this world and, that the Mexi- 
cans have begun to manufacture and have 
become more or less our competitors. To 
demonstrate this more clearly it seems 
well to state here, that the National rail 
way lines of Mexico placed, not long ago, 
orders for 20,000 tons of new steel rails 
with the steel company at Monterey, Mex 
ico, which order made the American in 
dustry lose over half a million dollars 


A Gutr Coast CANAL 


The construction of a canal along the 
Gulf coast from Tampico to Tamiahua, 
a distance of 120 miles, gives manufac 
turers of dredges, etc., an opportunity to 
meet European competitors. The canal, 
according to contract, must be five feet 
t 


deep and 4o feet wide and will cost 
$20,000,000. 


PoWER AND PUMPING MACHINERY 


Manufacturers of machinery necessary 
for handling water for irrigation pur- 
poses can also begin trade with Mexico, 
as the Mexican government has made 
contracts for the use of the waters of Rio 
San Lorenzo in the state of Sinaloa for 
the irrigation of 247,000 acres of land. 

Another enterprise of great value for 
our manufacturers is the utilization of the 
waters of Lake Chapola, concerning which 
the Mexican Herald says: “Arrangements 
have been made by Manuel Cuesta Gal- 
lardo, of Guadalajara, and Fernando 
Pimentel, of Mexico City, for the organ- 
ization of a company to take over and 
work the concession for the use of the 
water of Lake Chapala for irrigation pur- 
poses and for the development of power 
It is believed that 
more than 400,000 acres can be irrigated 
from Lake Chapala The power devel 


on the Santiago river 


oped on the Santiago river will be used 
principally for pumping purposes.” 

It is known that this company will ex 
pend several millions of dollars in power 
and pumping machinery and our manu 
facturers should see that the totality of 
this order does not go to Germany, where 
undoubtedly it will go, if efforts are not 
made by American manufacturers to se 
cure it 


MINING 
Mining also gives opportunities in Mex 
ico. Many mines of zinc are being worked 
and are in all possible conditions of de- 
velopment, from the simple tunnel adit, 
where the ore is found at the tunnel level 
to ore found at moderate depths of 100 


to 400 feet Drills, hoists, etc.. are of 


ww 
us 


the most primitive make, and uptodate 


machinery is very much needed. Coal 
mining machinery ought to find an easy 
sale since Mexico possesses 300,000 acres 
of coalfields giving an average of 3000 


tons per acre 


Oit WELLS: 


Oilfields in Mexico are being actively 


worked. ‘There are at present five con 
panies in operation, the most important 


being the Mexican Petroleum company, 


whose main field of operation is located 


near the port of Tampico. Other fields 
are situated near Laguna, also in the v1 
cinity of Tampico. The company has 
bored a number of wells, the capacities of 


which are estimated at from 500 to 1000 


barrels each per day, and it is reported 
that a gusher, with capacity of 1800 
barrels daily, was opened up lately. Th: 
company, in addition to keeping its re 
finery constantly supplied, furnishes also 
about 4000 barrels of oil daily to the 
Mexican Central for use on its railway 
and also supplies the crude-oil market of 
a large portion of the republic Ch 
Mexican Central railroad employs oil 
burning engines on its main line and is 
having metal delivery and storage tanks 
built at various points on the line. Som 


three or four other companies are operat 
ing oil wells, one entirely American and 
the other native hus illuminating, lub- 
ricating and fuel oils are being manufac 
tured and are a great source of revenue 
to their owners who, certainly, in view of 
the profits they make, would be glad to 
perfect their machinery and invest in time- 
] 
i 


and labor-saving devices manufactured in 


this country 


Beer PAackinG Houses 


Mexico is not only taking advantage of 
its natural wealth, but is also trying +t 
start new industries Che establishment 
of a National packing house demonstrates 
this fact. The company, when organized, 
received certain valuable concessions from 


the Mexican government, among them the 


permission to purchase the slaughter 
house of the city of Mexico 
The price paid was $1,500,000 The 


company finds itself in the complete pos 
session of the beef-packing business of 
Mexico, with one plant for slaughtering, 
refrigerating and packing already in op 
eration at Uhupuan and a plant just 
organized in Mexico [he two plants 
have a joint capacity of 1100 head pet 


day and the company is p 


lanning to build 
nother plant in Vera Cruz and another 


still larger, in Monterey, giving thus, four 


plants having packing capacity of 3000 
head per day The Mexican government 
has, moreover, granted to the company 


the privilege of receiving its tinplate and 


supplies of machinery free of duty for a 
period of 20 vears. Surely this is a great 
opportunity for American manufacturers 
of refrigerating plants and other machir 

ery needed for packing and canning es- 


tablishments 





CEMENT MANUFACTUR! 


A plant for. manufacturing cement has 


been established near Mexico; at Vera 


Cruz the 
giving good results; at Nogales, a cloth 


manufacturing of wire nails is 


ing factory has doubled its operations 
twice since its foundation; at Orizaba va- 
rious factories of cotton yarns and cloth 
are imitating very favorably French 
articles of the same kind. All over the 
country there is abundant proof that it 
is progressing and that American manu 
facturers of machinery of many kinds have 
great opportunities to Increase their sales 
providing they watch attentively the op 
portunities offered by this republic 

On account of its vicinity to this 


country the banking facilities are easier 


and financial investigations can be ob 
tained in any part of the United States al- 
American manufac- 
Mexican 


lowing, therefore, the 


turer to do business with the 


buyer in all security 





The American Railway Master 
Mechanics Association 


The forty-second annual convention of 
the American Railway Master Mechanics 
Association was held in Atlantic City, 
June 16-18, and was well attended. The 
exhibit of machine tools and shop appli 
ances varied from the lightest tool holder 
heavy radial drills of 
Bickford and the 
both 


similar machines ever 


to the extremely 
both the Cincinnati 
Newton 
heavier than any 
before exhibited and represent the latest 
drill one 


companies [hese were 


effort to go the high speed 
better. 
Nearly all the 


making a 


machine tools were in 


operation, good working ex- 


hibition and showing the advantages of 


the various devices to those who were 


interested 
Those 


few years ago were particularly interested 


who recall the light cuts of a 


in the work being done on all classes of 


tools, such as drills, lathes, milling ma 
chines, planers, shapers, etc. One of the 
novelties was the driving of rivets by the 


explosion of gas in a cylinder like a gas 


engine. There was also a two-cycle, air 
cooled engine on a section car for rail 
road work, in which the lubricating oil is 
mixed with the gasolene, goes in the same 
tank and does away with lubricating de 
vi l 
\ T ¢ tors were Ajax 
M f Comp Cleveland, O.; 
Americal Blower Compan Detroit. 
licl American Specialty Company, Chi- 
cago, Ill American Tool Works, Cin- 
cinnati, O American Vanadium Com 
pany, Pittsburg, Penn.; Armstrong-Blum 


Manufacturing hicago, IIL; 
Armstrong Brothers, Chicago, Ill.; Besly 
& Company, Chicago, Ill.; Boker & Com- 
pany, New York: Bowser & 


Company, ( 


Company, 


Company, 


pany, Springfield, O 
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Fort Wayne, Ind.; Brown & Sharpe Man- 
ufacturing Company, Providence, R. I.; 


Bullard Machine Tool Company, Bridge- 


port, Conn.; Carborundum Company, 
Niagara Falls, N. Y.; Celfor Tool Com- 
pany, Chicago, Ill.; Chicago Pneumatic 
Tool Company, Chicago, Ill.; Chisholm 


& Moore Manufacturing Company, Cleve- 
land, O.; Cincinnati Bickford Tool Com- 
pany, Cincinnati, O.; Cincinnati Planer 
Company, Cincinnati, O.; Cleveland Twist 
Drill Company, Cleveland, O.; Coe Brass 
Company, Ansonia, Crane Com- 
pany, Chicago, Ill.; Crosby Steam Gage 
and Valve Boston, Mass. ; 
Davis Expansion Boring Tool Company, 
St. Louis, Mo.; Davis-Bournonville Com- 
pany, New York; Dixon Crucible Com- 
pany, Jersey City, N. J.; Duff Manufac- 
turing Company, Pittsburg, Penn.; Walter 
H. Foster, New York, N. Y.; 
Electric Company, Schenectady, N. Y.; 
Goldschmidt Thermit Company, New 
York; Gould & Eberhardt, Newark, N. J.; 
Green, Tweed & Company, New York; 
Hill, Clarke & Company, Boston, Mass.; 
Philadel- 


Conn. ; 


Company, 


General 


Edw. Harrington, Sons & Co.. 
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tric and Manufacturing Company, Pitts- 
burg, Penn.; Yale & Towne Manufactur- 
ing Company, New Y8rk, N. Y. 





A Fixture for Rolling Rings 


By W. Le Dierp 


Some time back, when I was engaged 
with a firm making incandescent gas 
burners and lamps, I received instructions 
to make some arrangement for bending a 
few thousand air-regulating rings for or- 
dinary bunsen burners. The problem was 
to make a cheap, effective device for roll 
ing or bending the strips into cylindrical 
rings. 

Strips corresponding to the develop- 
ment of one of these rings shown at 11 
were cut from thin hard-rolled 


The air holes were punched under 


sheet 

brass 

a press. The arrangement described and 

illustrated was made to bend these rings 
Two pieces of flat iron 117 were bent 

as shown to provide a space to take two 
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A FIXTURE FOR ROLLING RINGS 
phia, Penn.; Joyce, Cridland Company, rollers 22. When bent the two pieces 
Dayton, O.; Landis Machine Company, were screwed together by three screws 7 
Waynesboro, Penn.; Landis Tool Com- with the rollers 22 in position to rotate 
pany, Waynesboro, Penn.; Linde Air freely. A fork 4 fitted with its single end 


Products Company, Buffalo, N. Y.; Link- 
Belt Company, Philadelphia, Penn. ; Lodge 
& Shipley Machine Tool Company, Cin- 
cinnati, O.; Manning, Maxwell & Moore, 
New York; National-Acme Company, 
Cleveland, O.; Newton Machine Tool 
Works, Philadelphia, Penn.; Niles-Be- 
ment-Pond Company, New York, N. Y.; 
Worcester, Mass.; 
Worcester, 


Norton Company, 
Norton 
Mass. ; 
Cincinnati, O.; Revolute 
pany, New York; 
ind Machine Company, 
Penn.; Ryerson & 
Steel and Iron Company, Chicago, 
Il].; William Sellers & Co., Philadelphia, 
Penn.; Standard Tool Company, Cleve- 
land, O.; 


Company, 
Machine Company, 
Machine Com- 
Foundry 
Re ryersfe rd, 


Grinding 
Queen City 


Ri 5 ersford 
son, 


Chicago, IIL; 


Scully 


Stoever Foundry and Machine 
lindel 
Morris Company, Eddystone, Penn.; H 
B. Underwood & Co., Philadelphia, Penn 

Watson-Stillman New York; 


Meyerstown, Penn 


Company, 


Western Tool and Manufacturing Com- 


Westinghouse Elec 


. by bending them 


diameters were used for the roller 3 


each 
revolutions per minute and 2 to 3 revolu 


in the tool post of a small lathe, was se 
cured by the pivoting pin 5 to one end of 
the arrangement. A little tray or table 6 
with two edges turned up to serve as 
guides was placed in position by two 
screws 8, allowing of some adjustment by 
the slot 9. A piece of round steel 3? was 
put in the chuck of the lathe centrally 
over the rollers 22. The strips were then 
laid in position on the tray and the end 
10 of the fixture was pulled up by hand, 
pivoting round the pin 5, and pressing the 
strips between the rollers 223 and there 
Roller 3? was slightly 
roughened with a file to grip the strips 
and pull them along. 

To get different 
(within certain limits) pieces of different 


diameters of rings 


. 
This arrangement was cheap to make, 


simple to handle, and gave good results, 


taking only about one second for bending 


ring; the lathe ran at about 300 


tions were sufficient to roll a ring 
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Core for Converting a Three Part 
into a Two Part Mold 


By Grorce BUCHANAN 


Che use of cores as a means of making 


easy and simple many difficult and costly 


operations in the foundry is now being 
taken advantage of by many. The special 


advantages which any particular pattern 











FIG. I BEVEL CLUTCH WHEEL AND PATTERN 
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FIG. 2. PATTERN READY TO MOUNT ON 
M ACHINE 











FIG, 3. CORES AND CORE BOX 





FIG. 4. THE CORE AS SET 


juipped with coring-out methods gives 
must be judged not only by the increased 
and cheaper production of the piece so 
made, but also by the quality of the result 
int castings 

In the case of the bevel-clutch wheel 
illustrated by Fig. 1, the quality of the 
casting 1s of importance, but accuracy is 
the principal thing desired, as the clutch 


must be perfectly true with the teeth of 
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the wheel, a variation of 1/32 being suff- 
cient to scrape the castings., 

When made in a three-part flask some 
difficulty was experienced in producing 
castings of the desired standard of ac- 
curacy. Since, however, the coring-out 
method has been in operation no trou 
ble has been found in securing a perfectly 
true clutch on the casting 

[he accurate setting of cores, which 
form part of the exterior of a casting, is 
important, and much depends on sufficient 
guides in the shape of core prints. Badly 
fitting cores are the cause of many un 
sightly marks and laps on castings, so 
that, generally speaking, the coring-out 
method does not always find favor in 
repetition work. [he present instance, 
however, has proved economical, and the 
accuracy and speed with which the cores 
are set leaves little to be desired 

By Fig. 2 is shown a part-sectional view 
of the drag pattern of the bevel wheel as 
mounted or tne machine P is the part 
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which the core print revolves, so that it 
is this spindle which really sets the posi 
tion of the core vertically. Fig. 4 shows 
how the core ts set 

The core having been set, a little sand is 
sprinkled on the top of the flask and a 
plate rubbed on and clamped. The ma- 
chine lever is now turned, drawing the 
pattern, and the mold lifted onto the floor, 
where it is fitted with a hub core and the 
top (made on a plate) closed on complet 
ing the mold. Fig. 5 is a sectional view 


ota mold 


( mple te 





According to an English contemporary, 


it is calculated that at the present time 


the United States are producing the fol 
lowing per week for 52 weeks in the year 
for every man, woman and child of the 
population of 90,000,000: Three-quarters 
pound of wire, more than 4% pound of 


rails, 1% pound of structural shapes, % 
pound of plates, “4% pound of sheets, ¥% 
= 

rr |_C) 




















(aan 
” 
ee -—' 
; Va! C. 


FIG. 5 SECTIONAL VIEW OF COMPLETED MOLD 


ing line and H is the tapered core print 
for the clutch. This is circular and is 
fitted to the turned spindle A, which is 
also the core print for the hub core 

The molding ‘is as follows: The flask 
is placed on the stripping plate, facing 
sand riddled onto the teeth of the pattern, 
the flask filled up with floor sand, and 
rammed up to the top of the flask. The 
surplus sand is then struck off level with 
the top of the flask and the handle of the 
core print turned two or three times t 
lick the mold The 


withdrawn and the clutch core placed ir 


core print is next 


position. 

In Fig. 3 will be seen some clutch cores 
and the core box. The clutch face of the 
core is made up with a special mixtur: 
containing six parts core sand to one of 
plumbago, the body of the core being 
filled in with ordinary core sand Phe 
core is provided with a center hole which 


corresponds exactly to the spindle on 


square toot of tinplate, 244 pounds of 


bars, hoops, etc., 4 pounds of iron cast- 
ings [hese and other finished iron and 
steel products make a total of 12 or 13 


pounds each week per head 





Experiments conducted by Dr. Otto 


Schlick to overcome the rolling and 
plunging effect of ships in rough seas by 
means of a large gyroscope fitted to the 


hull of the vessel, are reported to have 


been so successful that an English ship 
building rt acquired his patent 
ights in Great Britain, France and the 
United Stat ihe experiments were 


conducted on a vessel 116 feet long with 
a displacement of more than 56 tons, the 
gyroscope installed having a_ flywheel 
weighing about 1100 pounds and measur 
ing about one yard in diameter. The ves- 
sel plied through a gale, but there was 
practically no rolling motion, although the 


ship rose and dipped with the rough seas. 
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An International Involute Gear- 


tédoth Standard 


In spite of prejudiced and distorted tes 
timony to the contrary the fundamental 
English and American standards of meas- 
ures are identical and thread unalterably 
through both the weft and the warp of 
Anglo-Saxon civilization. The uniformity 
of such standards should be recognized 
and reiterated. Proposed changes that 
would destroy this uniformity in any de- 
gree must be overthrown Proposed 
changes tending to increase this uniform 
ity as regards details should be fostered 
and encouraged Whenever a new in 
dustrial standard is proposed both nations 
should codperate in its creating and es 
tablishing, and thus still further erect and 
strengthen the structure of standards that 
is the heritage of the English-speaking 
race 

International codperation of this kind in 
1 broader way is, to be sure, desirable, 
but hardly seems possible because of the 
conflict between the rational English sys 
tem of units and the theoretical metric 
system 

It is with the deepest satisfaction that 
we note such a desire on the part of English 
engineers to coOperate with us in establish 
ing an international industrial standard as 
shown by a letter in The Engineer of Lon 
don for May 28, an editorial in the same 
journal of June 11, and a communication 
from the Institution of Mechanical En 
gineers to the American Society of Me- 
They refer to an in- 
The let- 


ter was written by P. V. Vernon, an Eng- 


chanical Engineers 
ternational gear-tooth standard. 


lish engineer, who unquestionably has the 
right to be considered an authority on the 
subject of gearing, and, who is a member 
both of the English Institution of Me- 
chanical Engineers and the American So 
ciety of Mechanical Engineers We quote 
this letter entire: 

“A committee has been appointed by the 
Council of the Institution of Mechanical 
Engineers to investigate some questions 
connected with gearing; and quite inde 
pendently a committee has been appointed 
by the president of the American Society 
of Mechanical Engineers to formulate a 
standard for involute gears 

“It occurred to me that it would be a 
very excellent thing if the Institution of 
Mechanical Engineers and the American 
Society of Mechanical Engineers would 
cooperate in this matter, which is one of 
particular difficulty and which would bene 

greatly from the united wisdom of ex 

ts in the two countries 

“T also think that any standard which 
might be recommended by the committe 
In question would have a better chance of 
cceptance by engineers generally if it 
uld be made to apply both in England 
d in America 


“I have been informed by the secretary 
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that my suggestion will come before the 
Council of the Institution on June 11, It 
is also suggested that the hands of the 
Council will be strengthened if there were 
a general opinion in this country in favor 
of taking joint action with the American 
Society. 

“A very great deal of experimenting is 
at present going on in this country in geat 
tooth form, but as the experiments are not 
made under any central authority, it 1s 
deubtful whether they will result in a 
standard which is likely to be universally 
adopted. 

“The object of this letter, therefore, is 
to suggest that those gentlemen or firms 
who are interested in the subject of gear 
tcoth service should write to the secretary 
of the Institution of Mechanical Engi 
neers, expressing their agreement with the 
suggestion and their hope that joint ac 
tion will be taken 

“T have suggested that the way in which 
cooperation could be carried out would be 
to arrange with the American Society of 
Mechanical Engineers to exchange results 
with the Institution as arrived at, so that 
the final report as presented will be in 
substantial agreement 

“Trusting that this suggestion will do 
something to remove the great lack of 
uniformity which at present characterizes 
gear tooth practice.” 

The establishing of, and work done by, 
the English committee 1s thus referred to 
in the editorial that we have mentioned 

“Some of our readers will remember, 
hut probably—since no report has been is 
sued—the majority will forget, that in 
1907 the Research Committee on Friction 
was re-established by the Institution of 
Mechanical Engineers for the purpose of 
investigating the action of spur, worm and 
chain gearing In 1908 this committee 
contented itself by collating information 
about the work of other experimenters, 
and as far as we know, that is all that has 
actually been done to the present day.” 

In commenting on the situation in re 
gard to Mr. Vernon’s suggestion the edi 
torial writer of The Engineer says: 

“The proposition appears to us to le 
thoroughly sound and it is, we are in a po 
sition to know, supported by several of th 
most eminent firms of gear wheel makers 
in this country. Mr. Vernon's suggestion, 
we understand, is that the two societies 
should communicate the results to eacl 
other and endeavor between them to at 
rive at a standard agreeable to both lt 
cf course, remains to be seen that the 
\merican society is willing to cooperat 
in this way, but the invitation must come 
from this side, and it is, we understand 
to be decided at the Council's meeting 
this Friday evening, June 11. In view of 
the increasing importance of the subject 
we trust that the Council may see its wa 
to adopt Mr. Vernon's suggestion, as thet 
can be little doubt that if the two institu 
| 


pest resu 


tions work together the very 
would be obtained.” 
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[he invitation thus foreshadowed. has 


already been received by the Council of 
the American Society of Mechanical En 


neers and referred to the special co1 


l 


mittee of five on a standard for involute 


We hope and believe that the movement 
which is just started will result in a “get 
ing together’—in fact, we cannot cor 
ceive of any other result—from which will 
come an witernational standard for inz 

te earing [he advantages of such a 
course are too obvious to need discussion 
Let us hope that our special committe 
which is now styled “On Standards for In 
volute Gears” will in due course b 
changed to “On International Standards 
for Involute Gears,” and that the ce 
cperation of the English Institution will 
still further strengthen the hands of out 
committees members to brush aside pre 
cedent and present practice, wherever nec 
essary to reach the very best standard 
possible within the general limits that sur 


1 d tl e problem 


New Publications 


STEAM LURBINES. Compiled and writte1 
vv Hubert E. Collins. Published by 
The Hill Publishing Company, New 


York and London, 1909. Cloth; 186 
pages, 434x7 inches; illustrate Price 

$1 
(his is the tenth of th series of 
Power handbooks. It is intended to be 


helpful to the engineer who wishes 
intorm himself quickly and easily about 
steam turbines. It is essentially practical 


and uptodate. It its 


ompact manual o1 


book of instruction for the operation and 


adjustment |! the principal types of 
steam turbine Chere are eight chapters 
unde the following headings “Curtis 


Steam Turbine in Practice.” “Setting the 
Valves of the Curtis Turbine.” “Allis 


Chalmers Steam lurbine,” “Westing 
house-Parsons Turbine.’ “Proper Method 
ot Testing a Steam Turbine.” “Testing a 
Steam Turbine,” “Auxiliaries for Stean 


Turbines,” “Trouble with Steam Pur 


bine Auxiliaries.” Some of. the subject 


1 tter 


| 


has been published in Power: the 


cae 


est was especially prepared, with the aid 


the manufacturers 
ENGINE LATHE Work By Fred H. Co 


vin ISO 4'4x634-inch pages: 127 1 


istrations and numerous tables: in 
dexed Hill Publishing Company, 
New York. Price $1 postpaid 


Chis book is uniform in size and stv 


lk 
ith “Machine Shop Calculations ind 
Machine Shop Drawings” by the same 
ithor. He states in his prefac ‘Back 


the proper running of all machine tools 
what may be called foundation prin 


iples which should be understood in o1 


to get. the best results Every good 


ichinist comes to know. these principles 
| | 


apply them unconsciously, but this 
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ind younger machinists 


tails of that part 


work indicate¢ 
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ew lools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
A Sellers Car-wheel Lathe 


\ heavy-duty car-wheel lathe recently 


developed by William Sellers & Co., 
Philadelphia, 


Ing 


Penn., is illustrated in as 


sembly by Fig. 1 The essential feature 
that were held in view In designing thi 
machine are: to simplify manipulation, 

build a machine to take the heaviest cuts 


at the highest speeds that are permitte:| 
with new high-speed steels; to have a ma 
chine of such capacity that it can turn 
all kinds of steel car wheels, or car wheels 
with steel tires from 28 inches to 42 


inches in diameter, whether they be of 


plate, arm, or composite construction 
without requiring any holes or openings 
in the wheels for bolts or drivers; and 
lastly, to provide for axles with inside as 
well as outside journals, and for axles 
with driving gears or armatures betwee 
the wheels 

Turning to the illustrations, the bed is 
of massive construction carrying one fixed 


and one movable head. Each head is pro 


vided with a face plate hese face plates 


are driven in unison by a cross-shaft and 


LATEST 


INFORMATION 








FIG 


) 


VIEW 


OF} 


TURRET OF ¢ 


rHE 


FRONT 


\R-W HEEI 





FROM 





of steel 


each face plate carries three positive tog- 
gle-grip drivers 


The main casting for each head is ex 


tended along the bed forming a support 
for the slide rest, so that the stresses due 
to the cut are entirely resisted by this 


main casting and do not tend to lift the 


head from the bed. The face plates are 
carried upon large sleeves with ample 
bearing surfaces. Within each sleeve is 


a sliding spindle having a tapered hole at 


the nose to accommodate clamping bush- 
wheel by the bear- 
This 


possible, is 


ings for centering the 
of the 


centering, 


ing surface axle journal. 


method of when 
the 


exist 


centers 
the 
The 


spindle is provided with a spring to main 


preferred to the use of axle 


as eccentricity may between 


journal and the center due to wear. 


tain a uniform pressure on the taper bush 


movable head is moved and ad 


ing. The 
justed by means of an electric motor 
driving a screw through a slip clutch 


This motor and 
oT 


which prevents jamming 


screw can be seen at the right-hand 


lig I 
lhe three drivers on each face plate are 


They are brought into contact 
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with the wheel and upon the application of revolutions, hand and power feed, quick ing provided. The out earing is adjust 
the force of the cutting tool they grip the traverse, as well as the back gear, are con able and removable and can be alined by 
work to an increasing degree proportional trolled from the head a scale reading to 1/64 and o.o1 inch di 
to the power consumed by the cut Phe All the rest of the controlling handles rect and to 0.001 wit vernie! lhe 
tool post is an important feature of the ire conveniently placed at the left of the read can be moved 20 inches on the co 
design Each one is an integral part o! machine [his includes th speed and mn, the vermer adjustment covering 18 
its respective head, thus the tool maintains iced changes, the feed reverse and feed = inchs f thi 
a fixed relation to the face plate, irrespec ultiplies [here are 16 feeds for the 
tive of the gage of the wheels being head, platen and | S for ch positio 
turned The turret contains four tools the apne iCk Ca and Inging A Compound Pneumatic Hammer 
which are all that are required for an trom 0.005 to 0.3 In per revolutior 
entire wheel-turning operation The lock the spindle = 
ing device is one of the important The machine h: ch spindle wit lhe E. W. Bliss Company, Brooklyn, 
features It consists of two struts or 22 Inches of travel ed with a Ne N. Y., has brought out a line of pneumatic 
cams fulcrumed on a pin supported = Morse taper. The p feed ts in eithe ammers similar in appearance to steam 
bearings at the rear of the turret slide and direction or it can be clamped solidly for hammers but with compressed 
so arranged that the cams swing forward face milling [he drive is by j-inch = air As few modern shops or outside 
into contact with the turret or backward Pelt on a 14-inch pulley ving 12 speeds construction operations re without a 
in order to release the turret and permit) '! geometric progressiol the gear rat compressed-air plan Ui operate — the 
of indexing [his cam-locking device is from driving shaft to spindle is 7 1 \ smaller pneumatic tools, and as_ thes 
extremely simple both in design and While the back gear is 12 to 1 ummers are very economical in the use 
manipulation, as will be seen by reference: lhe platen in 20 by 36 inch f air, their installation is not, as a rule, 
to Fig. 2 24-inch travel, micrometet lhustments be 1 ter of much expense 


On each slide is short section of track 


al 


























intended to match track on the shop floor 
so that wheels may be rolled into the lath 
directly below the centers Supported 
from the heads is a small crane provided 
with a hoist to be used in handling the 
wheels into and out of the machine 

The control is electric throughout from 
a panel conveniently located near the 
operator The speed can be varied t 
Cc rrespond with the nature of the work 
for instance, it can be slowed down for 
hard spots. A brake stops the motor as 
secon as the current is shut off 

Horizontal Boring Machine 

Che type of boring machine seems to be 
growing in popularity if we can judge by 
the number that are being designed 
and built, the one shown being by th 
Cleveland Machine Tool Works, Cleve 
land, Ohio. The spindle movement, bot! 














YLES OF COMPOUND PNI MATIC HAMME 

om lhe hammer 1s capabk ft two distinct 
types ol lows tiie rit by the falling 
weight of the piston and other attached 
moving parts aided by the expansion of 
the air used to lift the piston to top posi 
tion, the other by admitting air at full 
pressure on top of the piston resulting in 
a blow ipproximate ly 50 per cent heavier 

than the other 
Che extra-heavy blow can be given at 
will by the operator, it being necessary 


' 
© 


depress the operating lever only slightly 


farther than its position for the lghter 


blow 
\s 
struck at 


ther no condensation a blow can 


iy without 


any preliminary 
the 


once 
“working out;” for this 


ta 


reason auto 


t 


matic striking at hment has been dis 


Figs. 1 and 2 show hammers 


pensed with 
with single and double housings 


The hammers are made in 10 sizes, from 








A HORIZONTAL BORING 


MACHINE 


The maxi- 
smallest is 


falling weight 
for the 


150 to 6000 Ib 


mum blows per minute 
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rom place the grooves is 54.69 inches. The angle of 


a 





120, while for t l st it is 30. Air at eters as they are moved along f1 
80 pounds (the usual shop pressure) has to place the thread with the axis is 50 degrees and 
been found to be the most economical [he different speeds are secured by 25 minutes and the angle of the grooves 
Che consumption of free air in cubic feet moving the driving belts to any position 35 degrees 34 minutes 
per blow when using air compressed to 80 on the cone by means of the hand chain \ good idea of its size can be had from 
pounds varies from 0.158 for the 150 d screw the scale at the bottom and by the hob at 
pound mimer t for the 6o000-pound Both shafts are in adjustable bearings the lower left-hand corner, which is about 
o that alinement can easily be main- 3x3 inches. Those who are familiar with 
tained and the tension of the belt regu the difficulties of making hobs will appr« 
er : ’ d to some extent lhe range can be ciate the work of the Brown & Sharp« 
\ ariable Speed C ountershalt varied by differently proportioned cones Manufacturing Company, Providence, R 
nd can easily be made sufficient for all I., in producing such a hob as this in per 
Phe mal j speed-varying dinary work fect condition 
ce ious p ( id thi — - cee 


hown 1s the ution worked out 


Sis Wide tens, Philadelphia A Very Large Hob A Small Welding Outfit 








Penn., for use on countershafts and wi 


While it is probably courting criticism lo meet a demand for a small welding 





and proof of prevarication to call this the outfit for repair shops and garages, the 


























FIG. I, VARIABLE SPEED COUNTERSH AL FIG. 2. VARIABLE-SPEED DEVICE COUPLED TO A MOTOR 
‘tors of any kind as in Figs. 1 and 2. It largest hob, it will undoubtedly make a Autogenous Welding Equipment Com 
modification of the double cone pulley close second to any that even the oldest pany, Springfield, Mass., has put out the 
drive, separating the cones to give room machinist can remember outfit shown with this. No generator is 
an endless “idler” belt between the It is 15.4 inches in diameter, 253¢ inches included, as a tank full of gas will do a 
cone and the connecting belt on the out long with a hole apparently 3'2 inches in large number of jobs and can be replaced 
side The inner belts are built up with diameter. There are seven threads, right by charged tanks at a nominal cost. 
wedge-shaped contact strips on the in- handed, with an axial pitch of 4 inches Oxygen is also supplied in the same way. 
side to accommodate the varying diam- and a lead of 28 inches, while the lead of | This is known as the Davis-Bournonville 
































4 HOB TWO FEET LON( SMALL WELDING OUTPUT 
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Junior outfit, which has a torch and other 
fittings suitable for the work intended, but 
The 
applications of this method of welding are 


less expensive than the regular outfit 


becoming too well known to need ex- 


tended notice 





Some Improvements in Tilted 
Turret Screw Machine 





Machine 


Che 


of Brazil, 


W ood lurret 
Ind., 
Tilted Turret” 


Company, 
“The 


screw machine, has recently 


manufacturer of 
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The 


around a scroll &, Fig. 3, and grip it 


scroll being held still and the spindle 
carrying the roller feed case revolving, 


gives motion to the gears F and G mesh- 
with the scroll / 

the gears H and /, to 

A, which roll the 


the 


and hence through 
the 


ng 


rollers J and 


stock in or out, accord 


ing to direction the spindle 1s _ re- 
moving the lever over to the 
ollat the 


in turn, force the 


volving. In 


right, the chucking « acts on 


chucking fingers which, 


plunger in the spindle against the spring 
collet, which is thus closed to grip the 
stock In this way one lever controls 


two operations, and eliminates the danger 























made some important improvements 
its machines, and among these 1s_ the 
continuous automatic bar feed, for teeding 
the stock through tl spindle In Fig. 2 
. is shown the compact case in which thi 
’ roller feed is contaimed, and a good idea 
1 f the internal construction may be ob 
tained from lig. 3 There are four gears 


RKET SCREW MACHINI 

ff trving to roll stock into the machine 
when it is gripped by a collet \s shown 
in Fig. 2. arraneement has been made tor 
adjusting the four jaws which hold the 


These jaws ive their adjust 


scroll / 


e rollers that 


stock rece 


rent from and in turn adjust 
roll the stock through 


Provision has been made 1n 
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Phe 


edges of 


saddle 
the bed 


its entire length 


pinion, revolves the turret 


is gibbed to the outer 


by flat gibs throughout 


There is a supplementary taper base to 
the saddle by means of which the tool 
holes in the turret can be adjusted to the 
exact hight of the center of the spindle 


Equalizing Milling Machine Driver 


know the 


follow 


milling-machine men 


All 


trials 


e-t 


MILLING 


and tribulations that when 














FOR 





a | | ‘)} VOR} 

thev trv t 1] tap piece with the 
, 1) 

ordin 1 t i -TT ( rn dog 

without setting dividing head to the 

prope g | g ty of the piece 


























FIG, 2 THE ROLLER FEED 





nd a scroll which impart motion to two 
ilers, while a second scroll is used t 
| t the adjusting jaws to the stock used 

When the lever at the front of the head. 


ig. I, is pushed over to the left, a wedg 

= s forced between the two pivoted brake 
rms, and the forcing of these apart 

ises the other end of the arm to close 


I 3 ik \ILs Ol 
stock-adjusting ws t take round, 
square, hexagon, or other stock Phe 
turret slide rests and moves in a saddle, 
furnished with taper gibs fitted the whol 
length on each side providing a means of 
adjusting the slide sidewavs Che back 


ward movement of the slide. which 1s 


px rated by i pilot wheel, rack aL 





THE ROLLER FE! 
causes the tail f the d yg to move in and 
out f the slot n Tact plate or along 
the driver and this gives an irregularity in 
the motion which is very noticeable when 
it comes to milling a square or cutting 
notches or flutes in a_ circular piece 
Fig 1 shows a driver that equalizes itself 


shown in 








44 
Fig. 2—the unequal piece being the work 
of an ordinary driver 

This equalizing driver needs little ex 
planation as it shows very clearly how the 
ball which is carried on the tail of the 
dog, rolls in the groove in the tail or 
projection of the main driving portion of 
the device. This is clamped around the 
nose of the spindle and drives the dog 
through the sliding ball which plays in the 
groove and also on the tail of the dog 
Lost motion is prevented by adjusting the 
screw in the driving end around the ball 
It saves the time of adjusting the dividing 
head and gives a perfect job for all kinds 
of work. It is made by the M. B. Hill 
Manufacturing Company, 47 Hermon 
street, Worcester, Mass 





A Horizontal Thrust Bearing 


The usual thrust bearing for propeller 
shafts is a affair 
multitude of collars and taking up mor 


cumbersome with a 


ate 
fe ' i, 

















° i ay 
| 
ONAN 
imerican MVachiniat. V } 
HEAVY HORIZONT AI HRUST BEARING 


room than many designers like to allow 


for it [he thrust bearing shown has 


been designed to stand a thrust of 50,000 
pounds in either direction and takes up 
little 


flange: s 


more than two coupling 


space 


AMERICAN MACHINIST 


Che central ball track is bolted between 
the couplings, being centered on a blind 


flange as shown The outer races are 


spherically seated on adjusting plates 
which distribute the load evenly and take 


While 


this application is outside of machine-shop 


care of small changes in alinement 


practice there are places on heavy tools 
a smaller or modified form may be 
It is made by the 
Company 


where 
employed. 
Manufacturing 


profitably 
Hess-Bright 
V’hiladelphia, Penn 


Multiple Spindle Automatic Screw 
Machine 


Part 2, there ap- 
multiple 


\t page 794, Vol. 31, 
peared a description of the 
spindle automatic screw machine built by 
Machine Com 


The automatic 


the Peerless Automatic 
pany, of Cleveland, Ohio 
screw machine here described is built by 
the same concern and is intended to 
handle a more general line of work and 
while, in parts, it follows closely the de 
sign of their first machine a number of 
new features are incorporated. [ ig. 1 
shows the front side, Fig. 2 the rear side 
and Fig. 3 the rear end of the machine 
he stock spindles as well as the operat 
from a 


receive power 


a high, constant 


ing mechanism 
single pulley running at 
is shown clearly at 


speed This pulley 


the left-hand end of Power is 


rig. 2 
transmitted through reducing gearing to 
a constant speed shaft shown in the cen 
ter of Fig. 3 in horizontal alinement with 
the pulley-bearing shaft and from there 
through change gears to the spindle-driy 
ing shaft running through the center of 
head \ set 


of change gears afford means of obtain 


the tool slide and spindle 


ing the speed most suitable for the work 
to be done and the material and tools to 
driven by 


be used The oil pump is 


sprockets and chain from the pulley shaft 
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are active, that 1s, of 
material, the can 

spindle 


When the tools 


erating upon the 


mechanism is driven from the 


driving shaft through the quick-change 
gear mechanism shown at the extreme 


right of. Fig. 1 This mechanism gives 
five changes of feed for the tools and by 
interchanging the two gears shown in 
horizontal alinement at the left of Fig. 3, 
five more feeds are obtained. An extra 


set of two gears furnished, give ten more 

















FIG. 3 END VIEW OF MULTIPLE-SPINDLE 


AUTOMATIC SCREW MACHINE 


feeds in the same manner, thus making a 


from 0.003 to 
revolution. 


total of 20 feeds ranging 
0.024 inch feed per spindle 
hese feeds always bear a definite rela 


tion to the spindle speeds since the feed 
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nechanism is intergeared with the spindle 
lriving shaft. When the tools are inac- 
tive, that is, when no tools are operating 
upon the material, and while the spindle 
head is being indexed, the cam mechanism 
is driven direct from the constant-speed 
shaft. 
its idle movements at the same speed, ir 


The machine thus always performs 


respective of the spindle speeds 

The cam mechanism can be instantly 
disengaged and locked into disengage 
ment by pushing the knob located below 
the feed box, shown in Fig. 2, forward. 
during either the active or idle movements 
of the machine, which can then be hand- 
operated by means of a crank handle 
which can be attached to the squared end 
of the shaft projecting from the feed box 
shown in Fig. 1 To set the cam 
mechanism into motion again, this knob is 
pulled outward, thus causing the proper 
feed to be started. 
start the fast feed when the tools are in 


It is impossible to 


their operating position, or to start the 





FIG. I \ FLUID-OPERATED 


slow feed when the tools are in their idle 
position. The changes to and from the 
ictive and idle feeds or motions are ac 
complished by the adjustable cam dogs 
secured to the face of the worm wheel, 
shown in Fig. 3 

Chis machine is built with the knee type 
ongitudinally moving tool slide carrying 
four tools and the stock stop. Two of 
hese tools may be threading tools, either 
aps, dies or one of each. An auxiliary 
ool holder journaled on a stud held in 
he spindle-head cap and taking a bearing 
1 the longitudinal tool slide, operates in 
ither the third or fourth spindle posi 
m. It is oscillated onto the work by a 
im adjustably carried by a rod fastened 
and moving with the longitudinal tool 
ide. A spring returns the auxiliary tool 





AMERICAN MACHINIST 
holder to its normal position. The tool 
holder and operating cam are _ plainly 
shown in Figs. 1 and 2. The operation 
of. the longitudinal tool slide, the thread 
ing spindles, the transversely moving tool 
slides, the spindle head locking and index- 
ing mechanism, the stock feeding and 
chucking mechanism and the general con- 
struction of the stock spindles and the 
spindle-carrying head are nearly identical 
with those of the automatic screw ma- 
chine previously described in these col- 
umns and need no further explanation. 
The gear guards are shown removed in 
the illustration to permit a more detailed 
view of the mechanism 





A Fluid-operated Speed Variator 
By A. THompson 


There is no doubt but that the demand 
for speed-variating devices is on the in 











SPEED VARIATOR 


Modern 
closer control and greater 


crease mditions demand a 


flexibility in 
question of 


speed than formerly; the 


speed control is alike a problem for the 
designer of the machine tool and the auto 


mobile The 
roughly 


classes of speed variators 


mav be divided into electrical, 


mechanical (under which heading are 
hoth positive and frictional devices) and 
Huid rhe first two classes undoubtedly 

old the field at th 


reliability and flexibility of the variable 


present time. The 
speed motor and the reliability and rela 
tive cheapness of the gear box are each 
strong points in their favor. But the first 
second lacks flexi 
Frictional mechanisms have both 


IS expensive and the 
bility 
these qualities, but in their usual forms 
they are not suitable for heavy dutv. The 


15 


third class, those employing a fluid, have 
not as yet entered into serious competition 
with the other types, though one or two 
examples have appeared in the technical 
press 

shows a speed variator of the 
It is made by W. O. Harrap, 


Fig. J 
latter type 
of Manchester, England, and is patented. 
{he mechanism 4s in simple terms a plane- 
tary gear motion, Fig. 2, where the spur 
wheel 4 is the driving and frame C the 
driven member. The order is sometimes 
reversed and the frame is made the driver. 
The variation in speed is obtained by 
checking the rotation of wheels B around 


their centers. If the wheels B were ab- 


B A I] B I] 








imerican Macht, N. I 


FIG, 2. DIAGRAM OF GEARS OF FLUID-OPERATED 
SPEED VARIATOR 
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h1G. 3. CYLINDER AND PISTON OF FLUID-OPER 
ATED SPEED VARIATOR 


solutely locked the frame would, of course, 
revolve at the same speed as the driver 
A and were they perfectly free to rotate 
the frame would not revolve against a 


load The 


lies between these two extremes. 


range of obtainable speeds 

The feature of interest is the method 
of checking the rotation of the wheels B 
by small increments. Fig. 3 explains this 
The wheels B of the diagram, Fig. 2, are 
here represented by the wheels on the 
end of the crank shafts D and the frame 
by the cylinders E. Within the cylinders is 
a liner F fitted with a piston connected to 
the crank shaft Phe 
tween the liner and the cylinder wall is 
piston. The whole 


annular space be 


equal in area to the 
of the space within the cylinder is filled 


with oil and the rotation of the wheels 
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. brated for a given torque. The sleeve Q 
the speed-control 


AWW is also connected -to 

Ny - handle in the usual way and alteration in 
‘ale \ speed is thus effected quite independently 
wm HAY 
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FIG, 4. FLUID OPERATED SPEED VARIATOR ARRANGED IN A COUNTERSHAFT : 
[he accompanying sketches show a 
































B forces this through the ports P which shaping rig designed to machine the con- * 
may be varied in area by rotation of the cave table of a special machine we art 
valve, which is connected by levers and - 
links L, Fig. 1, to the rod for the speed i 
control handle N (Fig. 1). It should wd --- -—-.\ 
be added that there are two cylinders, one oe * 5 B ; 
for each of the wheels B, and that their ‘i. . / 
cranks are set at 90 degrees to minimize 4 
the variation in the combined piston 
elocities, as such variation tends to vary ‘ 
the rotative velocity of the wheels B \ 
It 1S obvious that the speed of rotation % 
f the wheels B varies with that of thei ’ " 
pistons and is dependent upon the velocity — . 
with which the oil passes through th 
ports his, in turn, varies with the dif 
ference in pressures on either side of the Shaper Rom 
port Thus, other things constant, the 
peed can be varied by adjusting the port ’ 
by means of the control handl While A 
this arrangement has great flexibility for P 
machine-tool driving, at least it has, in - ~-p»---< én 
ommon with the series motor, the seri por 
us detect that the speed would be d 
endent to some extent upon the load; ‘ is 
ince the velocity of the oil through the 
ports 1s proportional in some degree to | | 
the pressure exerted by the piston upon FIG. I | 
if Thus, 1f an extra load were thrown SS 
nto the gear it would, in tyrn, impress it ae | , 
pon the oil and the pistons and gears B re" D 
vould travel more quickly, with a result 
¢ drop in the speed of the frame. for the se \ | 
me valve positio For purposes where # 1 
given speed must be maintained throug “4 : § 
uctuations in load the design, Fig. 4 2 t 
hee ot wal . i 
t will be seer it the driving pull : I 
lrives the gears B bv means of gear S 12 + 
somewhat similar to the previous cas fig eth. lay) 5 : rouve 
ilso that the cylinder frame is keved te \ x9 Whit “ip —— : AIS 
the shaft But in this design the driven , if 1 . ee" j 
pullev is loose on the shaft and is driven sat Co ak 
ea the arms |” through the ‘ g 72 oie " fc 
spiral springs With an alteration § in ’ } <a ; ao? - pi 
load, tlierefore, the relative angular posi mh \ D di 
tions of pulley U7 and the arms Il’, and ' ——s \\ | Tu 
nsequently with the evlinder frame G ai I a 
vould var \ sleeve O having two heli 7! ; 34 \ \ N~> w: 
| grooves in its periphery is connected XL ui 2K | \ =: O | th 
I ively t the pulley by pins R () ae 4 eH p s = F x lar 
his slee ides bush ? having tongues — ay 24 :| | IR m1 \ in 
ttine t helical ¢ wa + te alen con I pM ‘ | \ \I ele 
nected to the valve levers by the links J et >— eet N wes a) . wa 
“gigi Tania ia tage ae tiene aes | p43 s Keam 4 Ream | yn | Br. 
rotating the bus! on the sleeve produc —e FIG. 4 FIG. 6 [ro 
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manufacturing in fairly 
300 being made at a time [his shaper 
device has proved a very good and re 
liable tool, giving accurate results, making 
a big saving over the old method of ma- 
chining, which consisted in clamping the 
inachine frame A, Fig. 1, onto the face 
plate of an engine lathe, with a plug in 
the bored hole B fitting the center hole of 
the lathe spindle, then balancing and turn 
ing the concave table ( 

Figs. 2, 3 and 4 show clearly the cor 
struction and details of the tool, which 
consists of a cast-iron frame D, carrying 
a hardened and ground spindle -, which 
fits the bored hole B, in the work and 
about which it rocks when in motion, The 
[he boss 


F is part of frame /) and is tapped for 
I PI 


spiral groove in & is for oiling 
the feed screw G. The end of this screw 
is reduced to fit the hole in tool slide H, 
and has a semicircular groove turned for 
pin J, which is, of course, to prevent the 
screw from backing out of the hole in H. 
The clapper box J is of the ordinary type, 
with a hard-steel plate K, 
front face for the tool to rest against, 
fastened to it, and bored out for the tool 
post L 
slides is provided, by the gib VV, and 
screws \ N 


clamping the slide 


serrated on the 


Means for taking up wear on the 


[he thumb screw O is for 
when taking a cut 
The frame D is connected to the shaping 
machine head by cast-iron link ? which 
is a nice fit on pin R driven in holes m 
frame D At the 


fits the regular shaper head in place of 


other end the link / 


its clapper box, the pin of which fits in 
the hole S$ 


The operation of tl 


T1ly requires very 
little explanation. With the work strapped 
down on the shaper table, and spindle / 


fitting hole B, the tool 7, when the shaper 


ram is set in motion, will describe an 
are concentric with hole B, and equal in 


radius to the radial distance from. the 
center of B, to the point of tool 7. As 
this radius is very important a setting 
gage, Fig. 5, was made for setting the 
tool 7 before taking the second and fin 
ishing cut and a test gage, Fig. 6, was also 
made, the use of which is obvious 


Albert Paulding Brayton 


\lbert Paulding Brayton, president and 
founder of the Pelton Water Wheel Com 
pany, of San Francisco and New York 
died at his home in Oakland, Cal., on the 


Brayton 


June 25, aged 8&2 years Mr. 
went to California in the early 50's and 
was conspicuous in the development of 
the industries of the Pacific coast, particu 
larly in the development of the machinery 
industry as applied to mining and hydro 
electric development. For many years he 
was a member of the firm of Rankin, 
Brayton & Co., 
Iron Works, one 
in the metal industry in San Francisco 
He retired from this concern in 1888 and 


who operated the Pacific 


f the pioneer concerns 


large quantities, 
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established the business of the Pelton 
Water Wheel Company which, under his 
wise and vigorous administration, has 
since grown to be one of the most prom 
inent concerns in the field of hydraulic 


power development 





Forthcoming Meetings 


International Association for Testing Ma 
terials, fifth congress, Copenhagen, Denmark 
September 7-11 

The American Institute of Electrical En 
gxineers, twenty-sixth annual convention, June 
2s July 1, headquarters, Hotel Frontenac, 
Thousand Islands, N. Y Ralph W. Pope, 
secretary. 29 West Thirty-ninth street, New 
York City 


Business Items 





The American Pulley Company, Philadel 
phia, Venn., has opened a store at 139 § 
Clinton street, Chicago, where a complete as 
sortment of wrought steel belt pulleys and 


sash pulleys will be carried 


Business Opportunities 


The Duplan Silk Company, Hazleton, Penn., 
will build an addition 

E. B. Norman & Co 
establish a box factory 


Louisville, Ky., wi 


The Geneva (N. Y.) Cutlery Company will 
build a new factory 

EKavenson & Levering, Camden, N. J., are 
increasing their power plant 

fl. (. Stagner, Murphysboro, Ill., will build 
a garage and machine shop 

John F. Jelke & Co., Chicago, Ill will 
erect a $400,000 butterine plant 

The Skinner Engine Company, Erie, Penn., 
is building a new machine shop 

The Soo Railroad has started the erection 
of a new roundhouse at Superior, Wis 

The Lovel 


enn., is building a new power house 


Manufacturing Company, Erie, 
The Virginia Woolen Company, Winchester, 
Va.. is building a three-story addition 
The Armstrong Cork Company, Camden, 
N. J.. will build three additions to its plant 
The Yellow Pine Paper Mills 
Texas, will treble the capacity of its 


Company, 
Orange, 
mil 

The Shirley (Ind.) Radiator and Foundry 
(Company will increase the capacity of its 
plant 

The Northwestern Reed & Rattan Company, 
Minneapolis, Minn., is to erect a new $50,000 
plant 

The Bartholomew Company, Peoria, Ill., is 
contemplating doubling the output of its auto 
mobile plant 
Dickinson & Sons 


was destroyed by fire. Loss 


The tannery of J. D 
Woodstock, N. B 
about $50,000 

Horton Manufacturing Company, Augusta 
repair 


Ga., will establish wagon factory, 
shop and garage 

The Heil Company, Milwaukee, Wis., manu 
facturing structural iron, will build an addi 
tion to its plant 

The Overland Automobile Company, Indian 
apolis, Ind., is to build an addition to its 
plant to cost $14,000 

The Cribben & Sexton Company, Chicago 
1ll., has purchased site for a new stone plant 
to cost about $400,000 


4 machine shop and blacksmith shop are 


47 


to be erected at the plant of the Davenport 
(lowa) Locomotive Works 

W. H. Leland & Co., Worcester, Mass., man 
ufacturing grinding machines, etc., will builk 
an addition to their plant 

The Carolina Paper Pulp Company, New 
bern, N. C., will erect a new paper and puly 
mill and remodel its old mill 

The Racquette River Paper Company, Pots 
dam, N. ¥ has awarded contract for cor 
struction of a new paper mill 

The Harley Pottery 
Tenn., will erect a plant for the manufacture 
of fire brick 


Company, Nashvill 


grate tiling, etc 
The Klots 
York, owning several silk mills, will erect 


rhrowing Company of New 


another one at Forest City, Penn 

A five-story addition will be built at the 
worsted and woolen plant of James Lee & 
Sons Company, Bridgeport, Penn 

The Allen Manufacturing Company, Nash 
ville, Tenn will build an addition for the 
manufacture of cast cooking stoves 

The Pond Manufacturing Company, Orange 
Texas, will erect a new plant and instal! new 
machinery for 


genera woodworking 


The Great Northern Railroad is to erect 
a new roundhouse at Butte and Great Falls 
Mont General offices are at St. Paul, Minn 

The Landay Steel Range 
Louis, Mo., 
install 


Company, St 
has pufchased a building and wil 
machinery for manufacturing stee 


ranges 


The American Gear and Manufacturing 
Company, Indianapolis, Ind will locate Ir 
Jackson Mich 


erected 


where a new plant will be 


Plans are being drawn for a new plant for 
the Sherman Machinery and Iron Company 
Oklahoma City. Okla which will cost about 


S250.000 


The power house of the Southern Coloradc 
Power Company at Trinidad, Colo.; was 
destroyed by firs causing a loss of over 


$200,000 


Wichita Falls Valley 


will erect a roundhouse 


Railway Compan: 
repair shops, etc., at 
Stamford, Texas D>. B. Keeler, Fort Wortt 


vice-president 


The Soston and Maine Railroad is to stur 
work soon on the new big repair shops 1 
East Somery é \Miass Thess are to cas 


over $1.000.000 


The Ranch & Lang Carriage 
Cleveland, Ohio 


Company 
manufacturing electric aute 
mobiles, will build a new machine shop am 


two other buildings 


The Stanley Manufacturing Company, New 
Britain, Conn., is to establish a branch plant 
in Niles, Ohio for the 


manufacture Fi 


builders’ supplies and tools 


rhe Hardian Buck Manufacturing Companys 
St. Louis, Mo manufacturing railway iy 
plies, is to build a new factory and wure 
house to cost yhbout SOOO O00 


Fred Hulbert f Bay Wis has 
leased the plant of the Seymour (Wis.) Car 


(,reen 


ning and Storage Company, and wil! insta 


additional canning machinery 


The Isthmian Canal Commission, Washing 
ten, LD. C., will receive bids up to 10:30 a.m 


July 19, for stee castings, pipe machines 


etc as per circular No, 520 


It is reported that the Eisner Machine ane 
Louis, Mo 
contemplates establishing a machine shop tt 


Manufacturing Company, of St 


Ada, Okla also a bag factory 

The Arkansas Foundry Company Litthe 
Rock, Ark., a new concern, will erect a plant 
and equip for general foundry business 


Address is S811 East Fourth street 


Plans are being prepared for a new plant 
for the Keystone Supply and Manufacturing 
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Company, Philadelphia, Venn., making plumb 
ers’ supplies. This is to cost $60,000. 

©. K. Seed Planter Company, 100 South 
Commercial street, St Louis, Mo.,_ will 
stablish a plant for the manufacture of seed 
jlanters Will need presses, saws and 
punches 

rhe Page Hersey Llrou Tube and Lead Com 
any foronto, Ont., has awarded contract 
for the nstruction of a new plant at Wel- 
and, including rolling mills, furnaces and a 
nachine shop 

Fire destroyed the plant of the Peninsular 
Milled Screw Company, Detroit, Mich., caus- 
ng a loss of $150,000, and the plant of the 
Michigan Stamping Company, Detroit, caus 


ng $50,000 loss 


fhe Keystone Steel and Wire Company, 
Peoria, Ill, is to make improvements at its 
ylant to cost about $60,000. The fence fac- 
tory will be enlarged, and changes made in 
the power plant 


William Whitman, Brookline, Mass., con 
trolling two of the largest cotton mills, is in 
terested in «2 new mill to be erected at New 
Bedford, Mass and to be known as_ the 
Nashawana mill. This is to cost $2,500,000 

Bids will be received until 10 a.m., July 22 
at the department of Justice, Office of Super 
intendent of Prisons, Washington, D. C., for 
furnishing and installing at the United States 
enintentary, Leavenworth, Kan., heating and 
entilating apparatus for hospital building. 


Sealed proposals will be received at the of 
ce of the General Purchasing Officer, Isth 
nian Canal Commission, Washington, D. C., 
intil 2:30 p.m., July 6, for electrical fixtures, 
fittings, cable, wire, track drills, hardware, 
solder tape, ete., as per Circular No. 520-A 


The Isthmian Canal Commission, Wash 
ngton, D. C., will receive bids up to 10:30 
i.m., July 12 for malleable castings, steel, 
brass, bronze. copper tubing, boiler tubes, lock 
washers, steel cable, bolts, rivets, screws, 
‘otters, air drills, hydraulic punch, post 
irills, ratchets, bits, milling cutters, taps, 
bellows, anvils, tool holders, pipe cutters, rail 
benders, saws, riddles, coal baskets, pulleys, 
‘arborundum wheels, gages, 
as per Cir 


valves, cocks, 
gongs, pipe fittings, packing, etce., 


‘ular No. 519 


rhe Navy Department, Bureau of Supplies 
ind Accounts, Washington, D. C., will open 
bolts, nuts, safety 
hains, hinges, brass screws, pipe taps, cut- 


the following bids: July 6 
ter, pliers, shears, vises, 
wrenches (Schedule 1379), wire nails, hard 
‘ubber, rivets and bolts, coil springs, wheel 


screwdrivers, 


> 


arrows (schedule 1378), aluminum (schedule 
1480), brass bars, brass rods, flat steel, steel 
ehannels and angles, steel bars, forgings, ma- 
hines, pipes, etc. (schedule 1376), brass pipe, 
inions, valves (schedule 1381); July 13— 
die-sinking 


machine (schedule 384; July 


27 motor-driven saws (schedule 1385). 


New Incorporations 


rhe Muskogee [ron Works, Muskogee, Okla., 
has been incorporated. Capital, $50,000. In 
Wilson, EF. F. Mathey, 


cerporators : Ss 
B. V. Ruppel 

Corrugated Expanded Metal Corporation 
New York, has incorporated to manufacture 


building material Capital, $25,000 Incor 
porators, J. Leberman, H. C. Magnus, C. W 
Stern 

a Clark Safe Company, New York, 


has been incorporated to manufacture safes, 


ete Capital, $25,000 Incorporators, A, 
Fashay, Brooklyn Hf. Goldman, F 


New York 


Gisch, 
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American Laminated Belting Company, 
New York, has been incorporated to manufac 
ture belting, lacing, etc Capital, $50,000 
Incorporators, F. P. Hopping, E. A 
G. H. Smith. 


Usina 


Mechanical ‘Tire Jersey City, 
N. J., has been incorporated to manufacture 
Capital, F500 L000 Incor 


Coughlan, S. A. Anderson 


Company, 


rubber tires, ete 
porators, H. C 
C. B. Leggett 
Newark, N. J 
has been incorporated to manufacture leather 
Capital, Incorporators, 
J. S. Fearnon, A. Weil, New York; P. W. Jones, 
Cranford, N. J 


Eclipse Tanning Company 


goods. S$975.000 


The Atlas Hanger Company, Chicago, IIL., 
has been incorporated with $50,000 capital by 
Wm. J. Moore, Geo. M. Stevens and R. E. Lee 
The company will manufacture iron, steel, metal 
and wood products 


The Briggs-Shaffner Company, Winston, 
Salem, N. C., has been incorporated to con 
duct a machine shop Capital, $125,000. 
Incorporators, W. C. Briggs, W. F. Shaffner, 
Il. T. Richter, ete 


The Morrison Motor Car Company, Chicago 
[ll., has been incorporated to manufacture 
automobiles and accessories. Capital, $20,000 
Incorporators, Jas. T. Morrison, Harry E 
Pierson, Otto H. Wolfe 


The Flexible Aeroplane Company, Newark, 
N. J., has been incorporated with $100,000 by 
Joseph Formanus, James K. Murgatroyd and 
Harold Taylorson, and wil! manufacture aero 
planes, automobiles, ete 


The Twin Heat Stove Company. Lebanon 
Ind., has been incorporated to manufacture 
stores and do a general foundry business 
Capital, $50,000. Incorporators Ww Ww 


Swain, N. D. Byram, E. FE. Gates 


Milking 
has been incorporated to manu 
Capital, $15,000 

Hinman, Munns 
Ralph Munson, Oneida 


The Hinman 
Oneida, N. Y 
facture milking machines 
Incorporators, A. V. and R. L 
ville, N. Y 


Machine Company, 


rhe Benjamin Pulverizer Company 
burg, N. J., 
ture pulverizing mills, et« 
Incorporators M 
W.H. Walters, C 


Phillips 
has been incorporated to manufac 
Capital, $50,000 
Benjamin Atlanta Gia 
Walters, Phillipsburg 


Philip C. Traver Manufacturing Company 
Far Rockaway, N. Y has been incorporated 
to manufacture accessories for automobiles 
$50,000 In- 


Pearsall, G. Breng 


bicycles and carriages. Capital 
corporators, P. C. Traver, L 


The Unique Manufacturing Company, Chi 
cago, Ill., has been incorporated to manufac 
ture printers’ tools and other mechanical de 


vices Capital, $100,000 


Incorporators 


C. G. Kitte, T. J. Morgan, Julius Rubinstein 


The Senn Manufacturing Company, Cam 
den, N. J., has been incorporated to manu 
facture steel-pressed hoes and other farm 
tcols. Capital, $50,000 Incorporators, Ed 
ward Senn, Jr., George Senn, Otto Boysen 


The Ingle Brothers Check Credit System 
Company, Dayton, Ohio, has been incorpo: 
ated to manufacture 


machines for credit 


systems Capital, $75,000 Incorporators, 


Db. E. Ingle, E. H. Ingle, George Gerdes, et: 


Saver Manufacturing Company, New York 
has been incorporated to manufacture wash- 
ing machines, etc Capital, $1,000,000 In 
corporators, G. Winaub, Rochester: J. N. 
Patch, Brooklyn: M. Rosenholz 
ville 


Tompkins 


The Brandon Machinery and Lumber Com- 
pany, Brandon, Miss., has been incorporated. 
Cepital, $10,000. Incorporators, W. F. Owen, 
Victor Martin, Forest Smith, etc. Will erect 
building and install machinery for general 
machine repairing and woodshop work 
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New Catalogs 


Waltham Machine Works, Waltham, Mass. 
Folder illustrating and describing escape- 
wheel cutting machine 

The Ball & Wood Co., Elizabethport, N. J. 
Catalog of Rateau-Smoot turbines and generators. 
Illustrated, 6x9 inches, paper. 

Edward Brown & Son, Philadelphia, Penn 
Catalog of pyrometers, gages, etc. Itlus- 
trated, 32 pages, 74x104 inches, paper. 

Wickes Bros., Cedar and West streets, New 
York Bulletin No. 2, ihustrating and describing 


new model gas and gasolene engine No. 2. 


fhe United States Eectrical Tool Com- 
pany, Cincinnati, Ohio. Catalog F, describ 
ing portable electric drills and grinders. II 
lustrated, 56 pages, 6x9 inches, paper. 

Peerless V-Belt Company, 215 8S. Clinton 
street, Chicago, lit. Catalog describing Peeriess 
V-belt Ihustrated, 12 pages, 34x6 inches, 
papel 

The Wallace Barnes Company, Bristol, Conn. 
5 of small springs, drop forgings, 
Illustrated, 36 pages, 54x7 


Catalog No 
wire and_ steel 
inches, paper 

The Curtis & Curtis Company, Bridgeport, 
Conn. Catatog describing pipe-cutting and 
threading machinery. Ihustrated, 36 pages, 
74x10 inches, paper. 

Manufacturing, Equipment and Engineer- 
ing Company, 209 Washington street, Boston, 
Mass Circulars illustrating and describing 
steel lockers, stools, racks. 

Canadian General Electric Company, Toronto, 
Ont. Section No. 9, Supply Catalog, showing 
ignition appliances and auto accessories 
i8 pages, 8x10 inches, paper. 

Reed Manufacturing Company, Erie, Penn. 
Catalog G, describing vises, stocks and dies, 
pipe cutters, pipe taps, reamers, et¢ Illus- 
trated, 70 pages, 6x9 inches, paper. 

Pittsburgh Valve and Fittings Company 
Barberton, Ohio. Catalog C, showing complete 
line of iron pipe fittings, brass and iron valves, 
cocks, et« Illustrated, 244 pages, 5x7 inches, 
cloth 

Saranac Machine Company, St. Joseph, Mich. 
Loose-leaf catalog of Advance automatic ma- 
chinery for making butter dishes, baskets, 
stapling machines, etc. Illustrated, 74x94 inches, 
paper. 

American Steam Gauge and Valve Manu- 
facturing Company, 208 Camden street, Bos 
Pamphlet describing American 
engine-room gage boards. Illustrated, 10 


ton, Mass 


pages, 6x9 inches 

Dean Brothers Steam Pump Works, Indian 
apolis, Ind. Catalog No. 77 containing lists 
f parts of pumps, directions for operating 
pumps and tables of information. Illustrated, 
76 pages. 6x7 inches, paper. 

Western Electric Company, 463 West 
street, New York. Pamphlet entitled, “First 
Rateau Regenerator Installed in America,” by 
F. G. Gaesche, reprinted from Power. Illus 
trated, 20 pages, 8x10% inches. 

Murchey Machine and Tool Company, De 
troit, Mich. Catalog describing pipe-thread 
ing and cutting off machines, automatic col 
lnpsing taps, automatic opening dies, etc 
illustrated, 46 pages, 6x9 inches, paper. 

Joseph Dixon Crucible Company, Jersey City 
N.J Booklet entitled, ‘‘ Proper Care of Belts.’ 
Illustrated, 22 pages, 34x6 inches. Booklet 
entitied, “Valuable Graphite Producis,” which 
is a pocket edition of the general cataiog. Illus- 
trated, 22 pages, 34x6 inches. 

Clayton Air Compressor Works, 114 Liberty 
street, New York. Bulletin C 204 illustrating 
and describing air compressors. 48 pages. 
6x9 inches. Bulletin C515 illustrating and 
describing vertical, single, belt-driven ai: 
compressors, 4 pages, 6x9 inches. 
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The Smallest Successful American Aeroplane 


The Curtiss Machine of the Aeronautic Society Has Made Many Flights; 
Length 30 Feet, Weight 400 Pounds, Engine Capacity 25 Horsepower 





EDITORIAL CORRESPONDENCE 


On the afternoon of June 26 at an ex- 
hibition of the Aéronautic Society, held at 
the Morris Park Race Track, New York 
City, the society's Curtiss aéroplane—Mr 
Curtiss as aviator—made two straight- 
away flights and a partial circle of the 
race track, including a very sharp 180-de- 
gree turn. This is the smallest successful, 
American aéroplane yet produced, and 
many who have seen it have said “that 
machine makes me want to fly.” It is 
built by the Herring-Curtiss Company, 
of Hammondsport, ee ee by far the 
best constructed airship that we have ever 
seen, and has successful 
flights, both at Hammondsport and at the 
Morris Park track 
the date of this writing has been about 


made many 


Its longest flight at 


chine is seen to be of the biplane type, 
with a front control for elevation, a sta- 
tionary, horizontal, steadying tail-surface, 
and a vertical rear rudder for turning 
At the ends of the main planes and placed 
midway between them are small, movable, 
horizontal balancing planes for establish 
ing and maintaining equilibrium and as an 
aid in turning in the air. The machine is 
mounted on three wheels, enabling it to 
run on the ground in starting The en 
gine is situated midway between the main 
planes with a single propeller flanged di 
rectly to the crankshaft 


GENERAL DIMENSIONS OF THE AEROPLANI 


The main planes have a total length of 


28 feet, 9 inches, a width of 56 inches 


lhe spring of the curve is 4 inches meas- 
ured from the chord at a distance of 24 
inches from the front. This curve is said 
to be parabolic in shape, with a curvature 
of one in nine, and an angle of the planes 
with the horizontal of six degrees when 
the machine stands on level ground. In 
flight this angle is diminished 

[he fabric covering the planes is a 
rubberized silk, fastened to the ribs by a 
band of featherbone securely tacked in po 
sition, and laced to the framework at the 
ends of the section by heavy lacing passed 
through eyelets. In front the fabric is 
wrapped around the frame and securely 
fastened; at the rear a wire runs through 
it and over the end of each rib to stretch 


it tight [his tabric is very light 








three miles, over a course in the shape of 


a figure 8 It has only 250 square feet of 
supporting surface in the main planes, and 
weighs complete only 400 pounds. 

Its immediate predecessors were th« 
four machines built by the Aérial Experi 
ment Association, fully described in an at 
ticle written by Mr. Curtiss and beginning 
on page 999, of our Volume 32, Part I 

Fig. 1 shows the machine in flight. The 
photograph from which the halftone was 
made was taken expressly for the AMERI- 

AN MACHINIST on the afternoon of June 
26 during one of the straight-away flights 
Turning to the other illustrations, Fig. 2 
shows the machine full front; Fig. 3, from 
the left-hand side, and Fig. 4, with the 


viator in position. From these the ma- 


HERRING 








CURTISS AEROPLANE IN FLIGHT AT MORRIS PARK JUNE 26, 1900 

and are spaced 50 inches ipart Lhe reat [he vertical struts betwee the plane $ 
corners of each plane are clipped, as best are of Oregon spruce, of a general shape 
seen in Fig. 3 \t the center a notch is well shown in Fig. 3 Che section of 
made in the rear of each plane of a suf- these, midway between the planes, is fish 
ficient length and width to permit th shaped, 2'% inches by 1 inch, with the 
swinging of the propeller entirely within wider end forward. The wire trussing is 
the lines of the planes. Each plane is a fine wire cable heavily galvanized. The 
made up of five sections. The center sec- metal connections of the struts with the 


tion, or section carrying the power plant, 
is 6 feet 3 inches long The other four 
sections are each 5 feet long, with an 
overhang at the extreme ends of 15 inches, 
making a total length of 28 feet 9 inches 
The framework of these main planes is of 
spruce with laminated ribs. These ribs are 
steamed and bent to shape from four-ply 
material, the two outer sections of which 


are of ash and the twe inner of spruc« 


framework of th planes are a socket or 
joint, such as is used for connecting the 
various pieces of tubing in bicycle and mo 
torcycle construction; in fact, the sockets 
actually used in this aéroplane were 
adapted from standard parts of Mr. Cur 
When the machine stands 
on a level floor the hight from the floor to 


the top of the 


tiss’ motorcyck 


upper plane is 6 feet Io 


inches 
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FIG. 2. 


BALANCING PLANES 
The movable balancing planes are 
They are 6 feet long, 


best 
shown in Fig. 2. 
2 feet wide, spaced midway between the 
main planes, are hinged about their front 
edge by a clip through the vertical strut 
and are operated in unison. When one 
plane is moved downward, the other one 
is moved upward an equal distance. Their 
use is to preserve the balance or equilib- 
cium and to assist in making turns. From 
the end strut of these bal- 
ancing planes projects inward 33 inches 
The overhang 


vertical each 


and outward 39 inches. 
beyond the ends of the main planes is 24 
inches. The framework of these planes 
is spruce and the covering is of rubber- 
ized silk, as used on the main planes. The 
method of trussing is plainly shown by 
the illustrations. 


FRONT CONTROL 

control is well 
shown in Figs. 2 and 3. The supporting 
cantilever is made of bamboo, averaging 
about 1 inch in diameter—apparently an 
for the purpose—and 


The front rudder or 


excellent material 
the trussing is of 
cable. The distance from the front of the 
main planes to the horizontal axis about 


The 


small galvanized wire 


which the control swings is 12 feet. 


hight of this axial point above the floor 
when the machine is standing levei is 45 


inches. Each plane is 6 feet long, 2 feet 
wide, and they are spaced 2 feet apart. 
Midway of their length is a vertical tri- 
angular plane 3 feet high on the front ‘and 
having attached at this upper point a long 
bar or lever running back to the steering 


* wheel and controlling the motion of the 


entire rudder. This vertical triangular 
plane has no motion with reference to the 
control planes, but moves with them. Its 
purpose is to add a certain amount of 
stability when the machine is struck by 
sudden gusts while in flight. 

The cantilever truss supporting the rear 
rudder is very similar to the one sup- 
porting the front rudder, and its distance 
from the hinge to the back of the main 
feet. This control is com- 
planes: a horizontal im- 


planes is 12 
posed of two 
movable plane 6 feet long and 27% inches 
wide to produce stability, and a vertical 
movable vane or rudder 2x3 feet in di- 
mensions, hinged about its front edge, 
a slit through which passes the im- 
This vane is 


with 
movable horizontal plane 


under the control of the handwheel. Its 
motion, of course, is swinging sideways, 
and its purpose is steer in making 
turns 


[HE Power PLANT 
rhe power plant is the most interesting 


development, and it is with pleasure that 








FRONT VIEW OF AEROPLANE BUILT FOR THE AERONAUTIC SOCIETY 


we present Fig. 6, showing it in detail 
The engine is a four-cylinder, four-cycle 
Curtiss gasolene engine, especially de- 
signed for this machine. The valves are 
in the hemispherical head, operated by a 
single cam shaft, and both heads and 
bodies of the cylinders are water-cooled. 
It is splash-lubricated. The ignition is by 
means of a gear-driven Bosh high-tension 
magneto; and it is provided with a Cur- 
tiss carbureter. The cylinder diameter 


is 334 inches, and the stroke is 4 
inches. Its rating is 25 horsepower 
at from 1200 to 1300 revolutions per 
minute. Its compression is high, although 


not abnormally so. The inlet and ex- 
haust valves of each cylinder are located 
in the head as shown, and each set is 
operated by means of a rocker lever and 
a connecting rod running down to the 
cam shaft. From this cam shaft are driven 
the circulating pump for the cooling water, 
the force pump for the lubricating oil, and 
the magneto. This presents a design that 
is very easily accessible for inspection and 
repairs. 

The gasolene-supply tank is located just 
under the top plane and is very long com- 
pared with its diameter. It has a capacity 
of three gallons. The radiator is of a 
common automobile type; it holds seven 
quarts of water’and is located directly in 


front of the engine. The water-circulat- 




















FIG. 3. SIDE VIEW OF AEROPLANE 
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: FIG. 4. PART.AL SIDE VIEW WITH AVIATOR IN POSIT 
a : 
d ing pump is shown at the extreme rear shait, as shown, thus making the simplest rods and ting rods, are made fron 
d. of the engine, connected with the bottom possible form of drive. Taking all these the alloy known as Macadamite The 
rv of the radiator by a horizontal pip« It features into consideration, the motor is piston snap rings are of cast iron. The 
on is a geared pump. The lubricating-oil compact and is surely most simple in connecting piping is of brass or copper 
r- tank is swung below the engine and has design and construction [he propeller, which is 6 feet long, with 
er a capacity of about 1 gallon. The force It is of interest to note the materials n average width of blade of 6% inches 
4 pump, which pumps oil from this tank used in building this motor. The cylin nd a pitch of about 5 feet, is made from 
er into the crank case, unfortunately, cannot ders are of cast iron, with walls about wood. It is attached at the hub by six 
er be seen in the illustration, Fig. 6 It is 5/32 of an inch thick Around each cy! volts to the crankshaft flange. All of 
gh situated directly in the side of the crank inder is a copper jacket, brazed to the this power plant is mounted on a wooden 
= case, and as we have stated, is driven cylinder and inclosing both the body and trame made from ash and _ securely 
ed directly from the cam shaft. The over- head. Thus both the cylinder and valves _ braced into the middle section of the ma 
is flow from the crank case to the lubricat- are water-cooled. The crank case is of chine, 
nd ing-oil tank is through two pipes, one aluminum, and the crankshaft of an Alloy The entire machine nounted upon 
the located at either end: The propeller is steel. The levers controlling the valves, three 20-inch diameter by 7-inch hub pneu 
ren flanged directly to‘fhe end of the crank- thei: nnecting ds, the piste piston mMiatic-tired wheels built especially for this 
rer. service. However, none of these wheels 
and is under control; therefore, when the ma 
hat chine runs on the ground the only method 
wad of guiding it is by means of the controll 
ing planes. Near each end of the lower 
iust main plane is a runner to protect th 
—_ plane should the machine tip in landing 
city The weight of the engine, magneto, 
£2 pumps and carbureter is 93 pounds, or 
i bout 3.7 pounds per horsepower The 
« in radiator weighs 40 pounds, and when sup 
lat plied with oil and water the weight of the 
power plant is about 150 pounds, giving a 
weight for tl bare machine of 250 
pounds 
ETH CONTROI 
[he method of guiding and controlling 
this machine is worthy of some study, as 
it tends to show the strain to which an 
aviator is put while in flight. Several 
of the illustrations show the steering 
| wheel [his wheel is on the end of a 
long bamboo rod, running forward to the 
front rudder, and by means of which the 
front rudder can be tipped to any angk 
desired [his is the control for hight 
At the same time the hand-wheel can hs 
rotated, and by so doing the vertical rud 
der at the rear is turned to any angle de 
— sired. The connection is by means of a 











wire cord passing around the wheel 
FIG. 5. DETAILS OF CONTROLLING MECHANISM OF THE AEROPLANE through suitable pulley blocks and to the 





rudder plane. 
planes between the main 


nected by suitable wire c 


planes are con- 
ables to a yoke 


made of light bicycle tubing and best 


seen in Fig. 5. 


This yoke fits around 


he shoulders of the aviator, and by lean 


ing to one side or the 


other he is en- 


bled to set the balancing planes at any 
ingle desired. It is maintained that such 
ction is more or less involuntary, as a 


Support- 
Namie ing Sur 


face, Sq.Ft. 


Wright —~ 500 
Farman 560) 
Red Wing 385 
White Wing 408 
June Bug 370 
Silver Dart 420 
Curtiss 250 
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chine it must be remembered that it was 
built to carry two men, while the Curtiss 
machine carries only one. 

An interesting feature of the table is 
Column 4 which shows the flying weight 
per square foot of supporting surface for 
the machines. These factors for the 
Wright, Farman, “Silver Dart” and Cur- 
tiss machines are very close together 


3. 4 5 6 
WEIGHT IN POUN D&. POWER PLANT 
Ratio 
Col. 3 Speed, Engine Engine 
Machine. Men. Divided by Miles per Speed Power in 
Col. 2. Hour. R.P.M H.P 
800 350 2.3 40 1400 25 
1165 175 2.4 28 1050 : 
500 175 L7 — 1050 2 
600 175 1.9 37 1050 25 
6500 175 1.8 39 1200 25 
710 176 2.1 1200 50 
400 175 2.3 1200 2h 


SURFACE, WEIGHT AND POWER PROPORTIONS OF SEVEN AEROPLANES 





person riding or sitting 1m any structure 
will naturally lean to the high side in case 
the structure begins to tip. Directly be- 
neath the aviator’s wooden seat is a snap 
switch in the magneto circuit, by means 
of which the engine can be stopped if de- 
sired. At the same time both feet of the 
iviator are in use. The right foot presses 
igainst a small lever, connected by means 
of a wire cord to the engine’s throttle. 
In this way the speed of the engine is 
controlled. The other foot rests against a 
ever, which if pressed produces two re- 
sults rhe first is to short circuit the 
magneto, thus stopping the engine, and 
the second is to put a plunger brake upon 
the front wheel. These two actions are 
brought into effect when it is necessary to 
stop the machine. To the inexperienced it 
surely seems as if the aviator’s mind, 
hands and feet were in a high state of 
tension when the machine was in flight. 
propeller develops a thrust of 225 
unds when the machine is held station 
ary; however, only 150 pounds thrust is 


eded to fl In a run of 75 feet the ma 
hine will attain a sufficient speed to rise 
the air. This speed is about 25 miles 


per hour 
lo show the ease of developing such a 
machine after the fundamentals are un 
lerstood, this machine was designed and 
ilt in about one month at Hammonds- 


rt lhe machine can be disassembled 

nd made ready for shipment in two hours 

two me! nd can be reassembled in 
e day 


To show the relative size of the success 
ful aéroplames of American development, 
the accompanying table has been prepared. 
The Farman machine has been included 
is it has been exhibited in this country. 
The latest Curtiss machine has the small 
of supporting surfaces and the 


est are 


, pric 
a 3. 


ete OA 


#¢ “ 
ay 


FIG. O POWER PLANT 
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[he movable balancing least weight. Referring to Wright's ma- Aytomobile Engine Cylinder and 


Piston Finishing Practice 





By Hucu DoLNar 





The American Simplex Motor Car 
Company, Mishawaka, Indiana, has 
adopted the 2-cycle motor, and is building 
7-passenger touring cars of most elaborate 
construction. Quality of workmanshinp 
and car reliability are the factory con 
siderations. 

The cylinder and piston finishing prac- 
tice includes a final “running in;” the cyl- 
inders, pistons, rods and crank shaft are 
assembled, placed in a frame with the 
open ends of the cylinders up, and the 
crank shaft is then belt-driven at about 90 
revolutions per minute with cylinder lu 
brication of oil, powdered soapstone and 
powdered glass. The cylinders and pis 
tons were previously finished by grinding 

The cylinders are cast in dual units, the 
cylinder bore and the piston stroke being 
both 5 inches. The whole length of the 





OF THE AEROPLANE 
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cylinder is finished inside and the bore piston diameters and Fig. 4 shows the grinding the combustion chamber cylin- 
traversed by the piston is ground accu- cylinder fixture on a Lucas boring-mill drical surface to a finished inside diam 
rately to diameter on a vertical grinding table and one boring head and the cyl- eter; time 150 minutes 


machine. The cylinder and piston finish- inder-flange, inserted-tooth facing mill on Eighth operation, cut the circumferer 
ing routines are given here to show what the machine spindle. Fig. 5 is from the tial oil groove in the cylinder with a 
is actually being done rear of the cylinder-boring fixture and _ single-point, narrow grooving tool fixed in 

The cylinders have integral water-jack shows the fixture 2-position latch and the vertical spindle sleeve of the grinding 


ets, are of gray iron and are cast in dual fixture-edge latch groove. Fig. 6 shows the machine; time 10 minutes. After these 
units. They are counterbored at the open piston-spotting fixture, which positionsthe dry rough-grinding operations the cyl- 
end and have the combustion chamber, rough piston concentrically with the inders unit is removed from the grinding 
somewhat larger in diameter than the piston-cored interior surface and the machine and set aside to cool 

cylinder bore, finished inside by grinding rough-piston receiving bell chuck, all on Ninth operation, return the cylinders 
only. The inside of the cylinder head is the flat turret lathe; Fig. 7 shows the unit to the grinding machine and finis! 
finished with a flat tool, with a whole same assembly with a piston chucked on grind both cylinder bores; time 150 min 

the spotting arbor, ready to be transferred utes. 





to the bell chuck. Fig. 8 shows the cyl The tenth operation is lapping the flang 
inders, base, pistons, rods and crank-shaft with oil and flour of emery o1 flat gray 
assembly on the “running in” stand iron plate by hand; time 150 minut 
CYLINDER FINISHING PistoN FINISHIN 

[he cylinder-finishing routine is as fol Che piston-finishing operatior : 
lows: First operation, place cylinder in _ follows: 
hixture on the table of the boring mill; First operation, in a Jones and Lamson 
time, 5 minutes \s the cylinders are flat turret lathe with a jaw chuck, chuck 
cast in dual units and hence must have the piston with, say, 4 inch of head end 


two positions in relation to the single in chuck jaws .and rough-turn the body 
boring spindle, the fixture base is tongued up to the chuck jaws with a single-point 


to slide in the table groove, and has two tool in the tool-post; time, 10 minutes 
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FIG. I. AMERICAN SIMPLEX 2-CYCLE MOTOR ‘F=24 


CYLINDERS 
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1 
Fie ; \MERICAN SIMPLEX 2-CYCLE MOTOR PISTON 5-INCH LINDER BOR} 
\ND 5-INCH PISTON STROKE 
latch grooves cut in the rear edge to take Second and third operatio flat 
the position latch, hinged to a_ bracket urret chuck the piston on two ci fer 
holted to the table, as shown in Fig. 5. ences of four cone-expanded plungers in 
ro The second operation is to face the a special, screw-operated expanding arbor 
aN ¥ flange, two cuts with the face mill: time, held in the turret s shown in Fig 
tt 10 minutes [his expanding arbor chucks the piston 
Third operation, rough bore both bores true with the insid red surfaces he 
with a four-blade inserted-tool boring face plate of the lathe rries a bell chucl 
head, the fixture being shifted and with two sets of 3 holding screws bolt 
FIG. 2. AMERICAN SIMPLEX 2-CYCLE MOTO! itched: time 12 minutes to it, and the third oper ni 
PISTONS Fourth operation, tinish bore both bores the two inside rfaces at the ope 
with finished boring head, also having’ of the piston with a single-end 
surface scraping cut at slow speed rh tour inserted teeth; time, 12 minutes piston, chucked on the expanding 
flanged lower ends of the cylinders ar Fifth operation, finish the inside of the is first shoved 
hnally finished by lapping with oil and cylinder head by ‘scraping with a full six bell-chuck rews are thet refull 
emery on a finished gray-iron surface ‘“Utface flat cutter; time included with tightened on the pistor ter suri as 
which is not grooved. Neither the cyl operation four not to crowd tl xD ing 
inder nor the piston castings are pickled Sixth operation, counterbore using one then the expanding-arbor plungers ar 
[he castings are verv smooth and true 1 iat double-end tool in the groove in out collapsed and tl rbor is withdrawn t 
size both outside aad inside end of finishing head; time, 30 minutes. expose the pist [ he side 
[here are a number of other cuts on this end facing and boring its The time 
PHE ILLUSTRATIONS cylinder which do not belong to bore- for chucking the piston on the expanding 
Fig. 1 shows the finished dual-unit cyl and flange-finishing and are, therefore, not arbor, then in the bell chuck, withdrawing 
inder in four positions; Fig. 2 shows a_ detailed the arbor and boring the two internal 
finished piston in four positions; Fig. 3 Seventh operation, rough grind the two cuts is 10 minutes 
is a piston plan and section with finished cvlinder bores and, at the same setting, The fourth piston operation is to remove 
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Fit | ORING FiXTURE FOR CYLINDER 
SIMPLEX 2-CYCLE MOTOR 
i t ell ck and bolt the piston 
pen end to a angle plat on the flat 
et tace plate and bore and ream th 
piston pin hok lhe time required is 60 
inutes 
(he fifth operation is to chuck the pis 
open-end on a hub on a shouldered 
lug in the flat turret spindle, and hold 
th piston by long screw passing 
rough the hollow ‘spindle and _ tapped 


nto a short pin in the piston-pin hole, so 


to leave the whole outer surface cf tli 
iston exposed; then turn the whole pis 
n-body cylindrical surface to a grinding 
liameter with traight cut, leaving it 
.01 over the pist hore diameter; tim 
60 minutes 

The sixth operation to rough groove 
the piston ring seats with a gang of four 
grooving tools at oi etting time 35 
nutes 

\t the same setting is performed 
eventh operation The piston outside 
head, central boss is centered. This boss 
is afterward removed so that the top of 
he piston head is finally left smooth 
time 2 minutes for this centering opera 
tion 

Che eighth operation, on an engine lathe, 

put a centered flanged plate in the 

iston open end and put the piston o1 


nters with a face-plate drive against the 
isto1 


finish gl 


integral-deflector and 





\)F AMERICAN as 


the ring seats with a 4 tter gang; time 
) minutes. 
Ninth operation, place the piston on 


the grinding-machine centers and grind to 


nished diameters, on a small Landis 


vrinding machine; time, 25 minutes 


Tenth operation, remove head center 


boss with a hack-saw, and finish the head 











tice of 


FIG, 8. AMERICAN SIMPLEX 2-CYCLE MOTOR 
FINISHING 
and the deflector by hand with a_ tile, 
scraper and emery cloth; time 300 min 
ites, 
[he piston-pin screw-seating and the 


ring-stud seating are not considered here, 


as these operations vary much in the prac- 


different ind 


omitted in some 


constructors are 


wholly instances 





\MERIK 
TURE SHOWING LATCH 





\N SIMPLEX 2-CYCLE BORING FIX- 


ic time required for the actual “run 
ing in,” shown in Fig. 8, is about 480 
minutes, the cylinder bores being wiped 


and examined from time to time as the 
running in” proceeds. 

lhe length of the cylinder bore touched 
piston is 125/16 inches, diameter 
5 inches. Total cylinder boring, 
and grinding time is about 629 minutes 
for each cylinder dual unit. 


DY the 


facing 





The machining and grinding time for 
piston is about 508 minutes. 
Shortly after the Chino-Japanese war 


latter government started the practice 
abroad and others 
shown exceptional ability or 


the 
of sending students 
who have 
aptitude for the purpose of studying in 

dustrial and commercial conditions in the 

f countries and learning methods, 
means and ways of production and organ 

ization that are likely to be of value in 
the industrial development of Japan. The. 
practice has met with such success as to 
lead to considerable increase init as is 
shown by the fact that in 1896 there were 
but 12 such agents in foreign countries, 
whereas in 1906 there were close to 100 
progressively studying abroad in the inter- 
ests and pay of their government, since 
which year the practice has been steadily 

followed 
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A Pair of Odd Shaped Gears 


When it comes to gears that are differ- 
ent from anything in Hoyle or elsewhere, 
the printing-press designer has all the rest 
of the mechanical men left at the post 
Here are a pair used in the Coy press and 
they had to be cut on regular milling ma- 
chines in the shop. That it took careful de- 
signing and laying out is self-evident, and 
the fact that the pitch circumference came 
within 0.003 of being the same in both 
gears shows how carefully the work was 
done. This was accomplished by Mr. An- 
drew Strom, now of the Dayton Pneu- 
matic Tool Company, Dayton, O., who 
planned it no filing or fitting was 
necessary. This meant that the irregular- 
ities not only had to match each other, 
but be divisible by the circular pitch of 
the teeth. 


so 


THe TyPe-cyLInbeR GEAR 

This gear, Fig. 1, is practically a round 
spur gear except for the two flat sides, 
and while it is not difficult to machine, 
it combines a spur gear and a rack in a 
way that is not pleasing to the gear-cutting 
department of a shop. 

The teeth are 0.6 pitch, pitch diameter, 
20.166, and a total of 120 teeth. The teeth 
were cut from the four quarters, with a 
tooth in the center and 21 spaces each side 
on the round portions, and nine spaces 
each way on the flats. 

This was cut by compound-index moves, 
set for 121 teeth, indexing from the two 
points for the teeth on the opposite side 
of the blank. Using both 47 and 49 cir- 
cle holes, move crank 1 14/47 turns right- 
hand and then backward 15 holes in the 


49 circle, or 114/47 — 15/49. Or a spe- 
ludex from this point for 
teeth on opposite side, \ 
Cut 21 spaces each way. , 
<P ANA 


_ 








is #f 





Index {rom this point for 
teeth on opposite side, 
Cut 21 spaces each way- 


FIG. 1 A 





PAIR OF 
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cial plate of 121 holes could be used, mov- 
ing 40 holes for each tooth. 


Cuttinc GEAR FOR IMPRESSION CYLINDER 


In cutting the teeth on the gear for the 
impression cylinder, Fig. 2, it was neces- 
sary to swing it from three centers, the 
the regular portions of 
two side centers for the 


main center for 
the gear and the 
smaller portions at each side, and the in 
dexing became quite a difficult proposition 

The indexing was not continuous, but 
was started from four points, at the centers 
of the four arcs, with the tooth cut in the 
center, as shown. 

It took some careful calculating to find 
just what to do but it was finally worked 
out to index in compound as follows: 
Three turns + 25 holes in the 47-hole 


55 


This indexing is the same as for 60 
teeth, but only 17 are cut in all. A No. 2 
cutter is used, being, of course, the same 
for all teeth, and is equivalent to a 6-pitch 
on the normal part of the gear. 

The indexing could also be done with 
a special plate having 233 holes and mov 
ing the index pin 80 holes for each cut. 
This worked out perfectly for this gear. 


A Planer Brace 


By M. F. Parsons 


[he accompanying cut shows a useful 
jack or brace for the planer, boring mill, 


etc. The part marked A is a piece of 

















circle, then 12 holes in the 49-hole circle ordinary 1%-inch pipe flattened at B. C 
ok E 
B = 
See. A | D 
Cc : 
Sse E ke 
b A TTT TTT] D) 
4 4 v7] VJ 
\ PLANER BRACI 
in the same direction, giving 325/47 + is a nut which fits over the pipe A as 
12/49 for each tooth. shown in the sectional view. D is a 
After the center tooth was cut, 21 teeth piece of 1-inch round steel threaded and 


were cut on each side of it, bringing the 
teeth to the beginning of the smaller 
radius. Then the blank was shifted to 


either end center and the center tooth cut 
on this portion, then eight each way. This 
meets the other cutting, leaving the sharp 
pointed tooth shown 





Center-Distance 19,79 


ODD SHAPED GEARS AND HOW THEY 


drilled at E 
its lengt! 
lengths of pipe A one can quickly and con 
select a brace to suit the oc 
The nut C and rod D remain to- 
and may he inserted into the pipe 


for the purpose of adjusting 
By having an assortment of 


veniently 
casion 


gether 


' ' 
end at wil 
lodex irom this point for 
teeth ou this side, Cut first space 
on ceuter, then 21 spaces eac’) way. 
werk 


~ ar / a ~ 
ff. = a » - | 
¢ BD / S : /x 
c . % { _ 
3 $ ; 
~~ \ / < y 
5 x / Cy vA 
VA , 
‘ 
oa 
; aA 
FI —— 
lodex from this point for 


teeth on this side, Cut first apace 
on center, then 2] spaces each way. 
imerwon Machinist, © I. 
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Modern Jron Foundry and Materials Yard 


Covered Material Yard, Coke and Sand Bins, Outside Firing of Coke 
Ovens, Transfer Track and Truck for Charging Cupola, Heating System 


EDITORIAL CORRESPONDENCE 








The Nordberg Manufacturing Company, 
Milwaukee, Wis., has recently built 
large iron foundry that contains many in 
teresting features for facilitating the 
handling of the materials and castings 

An idea of the size and general con 
struction of the feundry building proper 
can be obtained from Fig. 1. The foundry 
has a steel frame with brick side walls, and 
light is admitted through roof and side 
wall windows. ‘The main bay has an 8o 


foot span and is served with two cranes, 





one of 80 tons capacity afd the other 60 
tons. These cranes, as well as the others, 
were supplied by Pawling & Harnisch 


fege I 





The bay to the left has a span of 8o 
feet, runs the whole length of the build 
; FIG. 2. SINGLE LEG GANTRY CRANE FOR SERVING FLASK YARD 
ing, and is served with two 60-ton cranes 


Four Jarge and four small doors are building where they can be picked up by all located in a room by themselves. At 
located in this side of the building, and the inside crane [he flask vard and the rear end of this bay are located the 
through these the flasks are brought, as crane are shown in Fig. 2 tumbling barrels, benches for making 
the flask yard is located just outside. The The bay to the right of Fig. 1 has a 7o- small cores and the small core ovens. It 


flask yard is served with a single-leg foot span and in the center of itarelocated is served with a 20-ton traveling crane 
Gantry crane for the purpose of handling the cupolas, blowers, engines, and ven- with a 5-ton auxiliary. In the far end 


the flasks and bringing them into the tilating and heating apparatus These are of this bay are located the large core oven 
i PI 3 { 


po ame 17 
: LS. 


As 





























WO MAIN BAYS OF FOUNDRY, EACH HAVING \N SO-FOOT SPAN. BAY TO RIGHT 70 FOOT 
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FIG. 5. SAND AND COKE 


and the coremakers’ floor. On the ground 
floor and back of the cupolas is located 
the wash room, supplied with hot and cold 
water, soap and towels, and steel clothes 
lockers. 

At the far end of the building is located 
a large room that will be used for storing 
patterns, tools and supplies that are being 
used in the foundry. The foundry fore 
man’s office is also located in this end of 
the building, and these rooms 


are sepa 


rated irom the main floor of the foundry 


by rolling steel doors, such as are shown 


in Fig. 3 


STORAGE BINS, TRANSFER CAR St 


MATERIALS YARD 


On the right side of the foundry prope 


is located the materials yard, and this is 
covered with a roof that extends out 
the 


from 

its 
[his 
yard has a width of about 8o feet, and is 
cram \ 


outside 


the main building of foundry for 


whole length, as shown in Fig. 4 


served with a traveling rail 


road track is located the posts 


which support the roof, and another track 
inside so t can be 


the 


is located cars 


and 


interfering 


brought under roof loaded or 


unloaded without storms with 


ae: ™, 
2a, 


oe eee 
a 


MW». 
RUE 




















COVERED 


YARD FOR STORING THE MATERIALS USED IN 





CHARGING CAR 
workers 
material 
At one of the yard are located bins 
storing the 
loaded into 


while they are handling the 
end 
sand and coke, and these 
the bins from the railroad 
the side, that is, 


the 


while on opposite 


side near foundry, the materials 
Next to these bins 


that 


are taken out for use 


is piled the scrap iron and 


the 


next to 
bins is shown 
the 
the 


foundry side of the 


openings to bins 


that as 


are 
way material 


Nl boards can be 
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taken out to enable the men to handle the 
material easier, while at the same time, 
when these boards are all in and the bins 
full, no sand, coke or other material will 
run out 

A car on which is located platform 
scales, runs the whole length of the mate- 
ials yard, and the car for handling the 
material is run on this, as shown in Fig. 5. 


6. FIRING PIT FOR CORE OVENS, CHARGING FLOOR EXTENSION, STOCK PILES, 5-TON 
STOCK-YARD CRANE WITH 80-FOOT SPAN 





3 ROLLING STEEL DOOR 


[he material is loaded in, weighed, and 


then taken to the various places for us¢ 


This is especially useful when charging 


+ 


ie cupola, as every pound of material 
goes into the cupola can be easily 
before it is taken to the charging 

is seen the lower end of the 


iterials yard, and this shows a pile of FIG. 8. OVENS FOR DRYING SMALL CORES 





VENS FOR DRYING LARGE CORES 20-TON CRANE WITH 5-TON AUXILIARY AND 70-FOOT SPAN 
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on 


ana 


he track and 


Cl 


rOP CONCRETE FLOOR.’ TRANSFER TRUC 
the left-hand side. show long 
the turntables coming out From this pit 


ap on 


f 


CorRE OVENS 


this halfton 


the foundry are not yet completed, as cor 
ey will be extended across to the yard ind 
rack so that the charging cars can be rw Chis 
ross and onto the platform scales fires t 


ie dust and dirt of the firing outside of 
he foundry 


long pipe, t 


the firing 


enables 


1 
nr 


Over the 


K FOR CHARGIN( 


pit next to the pbuilding 
the fires extend under the 


is done from 


the material use 


1 


ough which 


: | 
the 


f 


] 
I 


' 


vens, on the inside of the building, 


outside 
for the 


yrce 


be handled easily and also keeps 


ing pit is seen a 


draft 











FIG. 
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THE CUPOLAS FROM 


THE 


FOU NDR\ 
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FLOOR 








5Y 


arries the smoke and gases away from 
the core-oven fires. 

In Fig. 7 are shown the core ovens which 
are heated by these fires, and in front of 
the ovens is located the coremakers’ floor 
This floor is covered with steel plate, 
while all the rest of the foundry has a 
dirt floor. Over the oven is located a 
mezzanine floor which can be used for 
storing the various materials used by the 
coremakers lhe coremakers’ floor is 
served by a 20-ton crane with a 5-ton 
auxiliary [he ovens for the small cores 
on the opposite side of the cupola are 
shown in Fig. 8 


CUPOLAS 


At the far end of the firing pit in 








riG, II COLD-AIR INTAKE FOR HEATING 
SYSTEM 


Fig. 6 will be seen an extension of the 
charging floor Here the materials for 
will be brought 


charging the furnace 


across a track (not yet laid) in the charg 
ing car, run onto an elevator and elevated 
to the charging floor 

The charging car has wheels with an 
extra wide rim, one-half of which is flat, 
for running on the cement floor, while the 


other half is flanged for running on its 


track [he charging floor, as shown in 
Fig. 9, has a track running across it, in 
front of the furnaces, on which runs a 


truck that will hold the charging car 
When the charging car is on this truck it 
can then be transferred across the room 
to either of the furnaces. As will be seen, 
arrangements have been made to install a 
third cupola when it is needed. 








60 


In Fig. 10 is shown the front of the 
cupola from the foundry floor. The bot- 
tom of the cupolas are walled in with 
brick to keep the heat away from the 
foundry floor, and when the bottoms of 
the cupolas are dropped the dirt and dust 
are also kept out of the foundry. The 
small core ovens will be seen to the left 
of the cupolas, as the large core ovens 
are to the right 


HEATING 


The foundry is heated by a hot-air sys- 
tem. The fresh air is taken in through 


the opening, shown in Fig. 11, which is 
located on the material-yard side of the 
foundry so that it is under roof, and no 
snow or rain will come through. From 
here the air is passed through the pipe coil 
shown inside of the window and conveyed 
across the foundry by underground tun- 


nels 

















FOR WARM AIR AND 


rANK 


OUTLET 
WATER 


hese tunnels have openings at the pil- 
lars throughout the foundry that are pro- 
tected by steel boxes and wire screens, as 
shown in Fig. 12. As said before, cold air 
can be put through the same system to cool 
the foundry in warm weather. On the op 
posite side of the pillar from each heat 


duct is located a cast-iron water tank 
with running water, so that the molders 
can easily obtain a supply of water for 


wetting down their sand 

he principal product of this foundry 
will be 
been 


large castings, and means 


adopted to facilitate the hand 


every 
have 
ling of the castings and the materials for 
them \ track goes 
of the foundry that will 


making railroad 


through the end 
he used for cleaning the castings so they 
can be loaded on cars for shipment or 
conveyance to other parts of the plant. 
Che building has been made as nearly fire- 


e 


proof as possible 
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Sizes of Pipes without Mathematics 


By Watrer R. CLARK 


Having considerable work to do in con- 
nection with a high-pressure hydraulic 
plant, among the first things that came up 
for consideration was the loss due to fric- 
tion in various sizes of pipe for different 
velocities of flow. High-pressure water 
necessitates the use of extra or double- 
extra heavy pipe and fittings which are 
much more expensive than the standard 
weight, but the use of higher velocities of 
flow in the pipe line is allowable whereas 
those used for low-pressure water, owing 
to the fact that the per cent. of power lost 
in friction for any given velocity decreases 
directly as the pressure increases. The 
coefficient of friction is independent of the 
pressure, but dependent upon the velocity 
of the flow and the size of the pipe. 

An examination of several tables given 
in the standard engineering pocket books 
for friction loss in pipes disclosed the fact 
that they did not include values for high 
velocities. The formulas given were 
found cumbersome to use, so we finally 
adopted the tables of “Ellis and How- 
land” as giving a greater range of values 
than most of the others. These tables, 
based on actual experiment, proved to be 
most suitable for the work at hand. In- 
spection of them soon showed that for 
velocities feet per second the 
friction loss in every case increased about 
32 times by halving the pipe size. This 
fact indicated that the relations between 
the diameter of pipe, the quantity dis- 
charged, and the friction loss could be 
represented by straight lines on logarith- 


above 3 


mic cross-section paper. 

After some preliminary trials we 
adopted as codrdinates the quantity dis- 
charged in gallons per minute and the 
friction loss in pounds per 100 feet of 
straight pipe, and plotted lines on the 
chart representing the different diameters 
of pipe. These lines for velocities above 
3 feet per second were straight lines, so 
that we felt justified in extending them 
for velocities beyond the limits of the 
tables given. There are so many minor 
factors which affect the friction loss, such 
as variation in exact diameter of pipe and 
that a 3-per 
error in the table would be of no practical 
importance in the use of the chart. Hav- 
ing plotted the pipe sizes, we also plotted 
the lines of equal velocity on the chart. 
These straight right 
angles to the pipe-diameter lines. The 


condition of surface, cent 


were also lines at 


equations which were satisfied by the 
chart are worked out as follows: 
Let 


O= Quantity discharged in gallons 
per minute, 
Velocity in feet per second, 


I 
D = Inside diameter of pipe, 
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F = Friction loss in pounds per 100 


feet of clean, straight, iron 
pipe. 
Then 
- , 
= fed a ao = 2.46 V D?, 
and 
F= o18V% _ 0.03 Q? 
— 


The values of F are approximately truc 
for V greater than 3. 

The chart has proved of considerable 
assistance in laying out pipe sizes for hy- 
draulic mains and branches. As will be 
seen, I have interpolated lines represent 
ing the actual size of standard extra 
heavy (X) and double extra heavy (XX) 
pipe. Scales have also been plotted on 
the left for loss in head and at the top 
for velocities in cubic feet per minute. 


ILLUSTRATIVE EXAMPLE 


As an illustration of the use of the 
chart, assume that 200 gallons per minute 
are to be transmitted a distance of 500 
feet with an allowable pressure drop of 
50 pounds. This gives 10 pounds drop per 
100 feet. Now, following up the vertical 
line of 200 gallons per minute, and across 
the horizontal line representing 10 pounds 
per 100 feet, their intersection is found 
about half way between the full diagonal 
line representing 2% inches diameter and 
the next one representing 3 inches diam- 
eter, showing that a pipe about 2.6 inches 
inside diameter would be required. If 
extra-heavy pipe sizes are to be used the 
200-gallon line intersects the 3-inch X pipe 
line at 7'4 pounds pressure drop per 100 
feet, and the 2% X-pipe size at 17% 
pounds per 100 feet. The intersection of 
the former lies almost exactly upon the 
diagonal line of velocity marked Io feet 
per second, which is the velocity of flow 
if the 3-inch X pipe is used. If the 2%- 
inch X pipe is used, the velocity is seen 
to be 15 feet per second. 

Another way to use the chart is when a 
pipe size and velocity are given. We then 
find the intersection of the two diagonals 
representing pipe size and velocity and 
read down from their intersection to get 
gallons per minute; up to get cubic feet 
per minute; to the right to get pounds 
pressure drop per 100 feet of pipe, and 
to the left to get pressure drop in feet 
(head) per 100 feet of pipe. 

It seems scarcely necessary to state tha 
these friction losses given do not includ 
loss of head due to water flowing into th 
pipe from another vessel, but simp! 
represent the loss in a section of straigl 
iron pipe through which the water is flow 
ing at the velocity given. 

It has been found that the friction du 
to ordinary ells is equal to from 8 to 1: 
feet of straight pipe, so that the table ma 
be used in cases where fittings occur b) 
considering them as equal in friction t 
just so much more pipe. 
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ransmission of Power by 


oI 


Ropes 


Individual System and Three Strand Cotton Rope Preferred over Con- 
tinuous System and Manila Rope—Horsepower Factors, Pulleys, Etc. 





BY 


Originally, when rope transmission was 
in its infancy, when its capabilities were 
less understood than now, and before cot- 
ton supplanted harsher fibers in the manu- 
facture of ropes, spur gearing was looked 
upon as the standard of both efficiency 
and economy. The rope drive was merely 
tolerated, not because it presented any 
pecuniary advantages, but on account of its 
being less noisy and cumbersome, from 
the fact that with it there is neither grind 
nor backlash, and heavy shafts are not 
necessary to convey the powers to the 
various stories of a mill. It was thought 
that rope driving was the greatest sufferer 
from frictional losses, which belief was 
maintained with great persistency, though 
the actual amount of these losses was 
estimated within a wide range. From 
7 to 10 per cent. was, however, regarded as 
a fair valuation. 

When compared with belts, ropes have 
some distinct advantages, one of these 
being that, with the latter, creep or slip is 
much less, and the drive is more positive. 
The existence of this quality has been 
proved by expert tests taken at a cotton 
mill in the Manchester district where ropes 
had taken the place of belts for driving 
ring spinning frames by means of fast and 
loose pulleys. The groove action of rope 
pulleys also acts in opposition to centrif- 
ugal force, which latter is so potent a 
factor in belt driving. Ropes can, there- 
fore, be run at a much higher velocity 
than belts. Few cases of rope transmis- 
sion exceed a velocity of 5000 feet per 
minute, presumably because of the neces- 
sity for specially constructed pulleys; but 
such as do, totally disprove the theory of 
centrifugal detractions at high velocities; 
nay, rather reveal a larger ratio of in- 
crease than the figures declare. There 
are cases of ropes running satisfactorily 
which have a speed of over 7000 ft. per 
minute. A recent report from the engi- 
neer of a rope drive in Scotland suggests 
an easy transmission of 100 horsepower 
for 114-inch ropes at 7000 feet per minute, 
and also volunteers the opinion, based 
upon a wide experience of rope driving, 
that at this velocity the ropes will last 
quite as long as when running at 5000 feet 
per minute. 

All things considered, the only workable 
corollary to any proposition directed 
toward the solution of this question ap- 
pears to be that of fixing upon such a 
formula as will provide an ample, though 


*Condensed from paper presented to South 
Wales Institute of Engineers. 
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not extravagant, margin of safety against 
collapse to individual ropes in fair sized 
installations, and that shall not exceed the 
capacities of a good quality of rope, giving 
to superior makes the benefit of extended 
durability. In the absence, therefore, of 
finer adjustment, the table annexed is now 
submitted with the greatest confidence, 
seeing that it conforms to the regular find 
ings of engineering practice 

Thus, following down the column of fig- 
ues under 13% inches in diameter, it will 
be found that the ratio of power is repre- 
sented as 10 horsepower for every 1000 
feet per minute. Therefore we have but 
to take off the two terminal ciphers in the 
velocity column and the remainder is the 
progressive power, which finishes at 70 
horsepower for 7000 feet. These columns, 
although equally progressive, are based on 
comparative sectional areas. It will be 
observed that mention is made of good 
three-strand cotton ropes. The reason for 
this distinction will be given when deal- 
ing with the question of make and mate- 
rial. 

With regard to the relative cost of ropes 
and of belts, practical experience has 
shown a very great advantage in favor 
of the former, and the advantage is more 
marked in the case of thin ropes, say }3 
inches in diameter, such as are used for 
driving light machinery, like ring spinning 
frames. 

Rope driving may be said to be divided 
into two systems, known as the American, 
or continuous system, and the English, or 
undivided system; and if these be exam- 
ined, the relative value of each in its effect 
on the general principle involved will be 
understood, not simply by theoretical de 
duction, but by practical experience 


THe Continuous Rore System 

The continuous or American rope sys 
tem—viz., that of winding one long rope 
as many times round driving and driven 
pulleys as there are grooves to fill, and 
carrying it across the whole width of both 
by means of a “sliding” jockey pulley sus 
tained at the required angle—may possess 


certain advantages under special condi- 
tions, as, for instance, the driving of paper- 
making machinery by a series of expand- 
ing rope pulleys so arranged as to permit 
a variation at the driving line of about 
4 inches in their respective diameters. But 
under the ordinary conditions governing 
power transmission the comparative im- 
perfections of the method are so pro- 


nounced that numerous installations have 


KEN YON 


been transformed to multiple ropes, with 
most beneficial results 

One typical undertaking will doubtless 
suffice to exemplify the causes which lead 
When first 
erected, a large installation of grain ele- 


to similar transformations 
continuous manila 
(fitted up by the American firm 
who supplied the machinery) from a main 
shaft receiving its power through multiple 
cotton irom two 


vators was driven by 


ropes 


ropes pairs of com- 
pounded engines, thus affording excellent 
tentative conditions 

feature in the 
working of the continuous drive was the 
irregular rope tension. 


The most noticeable 
The trailing span 
appeared to reach its highest tension im- 
mediately after leaving the “jockey,” and 
gradually to slacken down with every suc- 
ceeding lap of the pulleys until the circuit 
was completed, repeating the operation so 
long as rotation continued. Similar ir 
regularities may be observed in continuous 
vertical drives, with the exception that the 
slack falls away in corresponding grada- 
tions from the bottom of the lowest pulley 

The strain consequent upon attempting 
to regulate the tension by a weighted car 
riage attachment, lateral pressure upon the 
grooves due to deflections from the 
straight driving path, and other influences. 
soon told upon both durability and effi 
ciency. Separate cotton ropes were grad 
ually substituted for continuous manila, 
until the original cumbrous system almost 
entirely disappeared. Another great detri 
ment to the general adoption of continuous 
driving is that of having to place depend 
ence upon one splicing and the entire stop 
page of a drive in the event of collapses 
until the tedious process of replacement is 
whereas with “multiple” driy 
ing, a good reserve of power being gen 


erally allowed, 


ropes means oO 


in accident to one of the 
nly running without it prob 
ably for the remainder of the day 


CASING OF PULLEYS 


\n important consideration fte: 
ymitted when arranging for rope driving 
is the casing the 


pulleys wit! 


sides yf 


1cet metal or boards, without which th: 


displacement of air by the arms of larg: 
high-speed pulleys adds materially to the 
pre fitless Imad In the absence of dat 
from which to ascertain the starting point 
of economy by such arrangements, it may 
be as well to submit the opinion of three 
well known engineers who have had con 
siderable experience in rope driving. One 
firm recommends the casing of all pulleys, 
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small or large, on the ground that by so 
doing a saving of 50 horsepower in 1000 
may be effected. Another advocates cas- 
ing pulleys 7 feet in diameter and over- 
running at a peripheral velocity of not less 
than while still another firm 
advises casing all sizes, but declares 
economy to be noticeable on large 
speed pulleys 


4000 feet, 


high 


MINIMUM DIAMETER OF SMALLEST PULLEY 

The item which appears most naturally 
to offer itself first for consideration in our 
specification is the bending and consequent 
gripping capability of the rope _ itself 
Soon after cotton came into use for main 
driving ropes it that a 
three-strand rope of this material would 
cling firmly to a pulley 30 times its own 
diameter, but would gradually relax its 
hold as the relative diameter 
from this standard. Subsequent practice 
places the validity 
yond the possibility of doubt. 


was discovered 


decreases 


of this conclusion be 


PROPORTIONATE DURABILITY OF ROPES ON 


LARGE AND SMALL CIRCUMFERENCES 
importance can scarcely be 
proportions of 


much 
to the relative 


Too 
attached 
pulleys and ropes, for it is absolutely cer 
tain that both driving force and durability 
suffer most materially from the nonobserv 
of the 30-diameter regulation, and 
nothing, not restriction, 


ance 
that 
has gone 
application of 


even space 


against the successful 
to the 


transmission 


so much 
driving of 
from high 


ropes 
dynamos, or 
speed motors, as a persistent effort to get 
below this natural limitation. Therefore, 
instead of adding to the burden of the 
drive by employing an abnormal quantity 
of thick ropes to make up for grip depre- 
ciation when large pulleys prove imprac 
ticable, it is far better to divide the total 
bulk nominally required into the necessary 
number of smaller ropes 

Arc oF CONTACT 


Before dismissing the consideration of 


pulley diameters it will be well to notice 
another phase of the same question, viz., 


that which deals with the arc of contact 


It needs but little reasoning to prove that 
rcpe contact reaches its maximum when 
bcth pulleys are equal in size; but when 


realizable is 
that pulley, 
whether The full 
value of this assessment however, also de- 
pends upon center distances, as may be 
to the two 
Figs. 1 With 
circles farthest apart it will be seen that 
the arc of contact secured to the smallest 
while with the 
at close quarters the arc of contact is re 
duced to 125 degrees, making a difference 
of 32 degrees between the 


unequal the utmost quantity 


carried by the smallest 


it be driver or driven 


readily inferred by reference 


diagrams, and 2 the two 


one is 157 degrees, circles 


two positions. 


SHort CENTERS 


For evidence of the fact that by adding 
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sufficient rope to make up for deficient 
contact driving may be successfully accom- 
plished when pulleys are almost touching, 
we need only refer to this reproduction of 
an engine in Dundee, Fig. 1, from which 
spur gear was removed and rope pulleys 
fixed upon the same centers, permitting a 
clearance of only 8 inches between the 
rims, 360 horsepower being thus comfort- 
ably transmitted with 16 ropes 13%4 inches 
in diameter. At a mill in the North of 


7 
s 
. 
A 3 
~ 
FIG, I 








FIG. 3. Trailing Span 
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rotation is so arranged as to bring the 
trailing span below the pulleys, any tend- 
ency on the part of the ropes to wander 
from their appointed track is held in check 
by the pull on the tight side, while gravi- 
tation tends to control the vibrations on 
the slack side. 

Loss due to reverse driving may for 
safety be calculated as the difference be- 
tween the average of 170 degrees, ac- 
knowledged in the table of horsepowers, 





























Angular Driving 


FIG. 6. 


FIG. 5. Sustaining Pulleys at Unequal Distances 
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FIG. 8 Grooves 
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FIG. Io, Crossed Ropes: 


DIAGRAMS AND DETAILS OF ROPE DRIVES 


Irance the pulleys are so close that a fin- 
ger would scarcely pass between them. 


TRAILING SPAN OF Ropes 

[he are of contact is also affected by 
the position occupied by the trailing span 
of the ropes, which, when above the pul- 
leys, undoubtedly gives the maximum 
This position is not al- 
ways attainable, nor is it in all circum- 
stances desirable. For example, an erratic 
delivery of power or variable load may 
set up oscillations in the responsive ropes 
of such violence as to fling them entirely 
off the pulleys. Now if the direction of 


bearing surface. 


above, and the arc of actual contact, which 
is usually measured from the tangent 
point of a curve whose depth (from a 
straight line drawn along the bottom of 
the pulleys) is one-tenth that of the dis- 
tance from center to center of the shafts 
and the taut portion of the rope stretched 
across the = of the pulleys. This dia 
gram, Fig. 3, presumes upon the horizontal 
position. With oblique driving the same 
tendencies do not prevail. 


Lonc CENTERS 


The contiguity of rope pulleys just men- 
tioned gives rise to suggestions bearing 
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upon the opposite extreme; that is, as to 
the greatest distance at which power may 
be transmitted with unsupported ropes. 
Again, referring to the diagram, Fig. 3, it 
will be readily observed that in under- 
driven installations distances are 
governed by the size of the pulleys em- 
ployed, and should allow sufficient clear- 
ance between the ultimate slack of the 
trailing span (viz., 10 per cent. of the cen- 
ters) and the tight portion of the ropes 
Over-driven installations obviously permit 
a greater latitude, and centers may be 

in fact are—pretty successfully extended 


center 


to distances of over 100 feet without inter- 
mediate support. 
sort it is, however, necessary to provide 


In lengthy drives of this 


against the extra strain imposed by the 
actual weight of the ropes by strengthened 
shafts and bearings. Should the distance 
prove too great for one span, rather than 
merely sustaining the ropes midway, it is 
far better to drive forward 

Center 
tances in ordinary mill driving seldom ex 
ceed 90 feet, and these are usually fixed 
in an oblique direction, as represented in 


Fig. 4. 


divide and 


from intermediate pulleys. dis 


SUSTAINING PuLteys Fixep at UNEQUAL 
DISTANCES 


In cases where sustaining pulleys are 
found necessary, it is always advisable so 
to distribute them along the drive that the 
intervals between the centers shall not be 
equal. 

a tunnel drive at a large 
Scotland, 


sents one of the best examples of this 


The sketch of 


timber works in Fig. 5, repre 


class of driving known to us, and well 
explains the reason for such inequalities. 


The 


as follows: 


center distances in this instance read 
From flywheel to pulley-de- 
flecting ropes into the tunnel 16 feet from 
this to the first set of sustaining pulleys, 
15 feet 6 inches, between these and the 
second set, 29 feet, and from the second 
set to the driven pulley at the far end 
feet The 
due to starting the engines, or the sud 


load of 225 


of the tunnel, 22 oscillations 


den removal of the entire 


horsepower, are thus anticipated; and the 
possibility of synchronization along the 
whole track is entirely obviated by alter 
ing the length of the beat and breaking 


ip the rhythm to such an extent that the 


initial wave-like movements quickly di- 
minish to mere rippling disturbances. On 
his account the ropes have never been 


nown to leap the grooves 
\NGULAR DRIVING 

There is no class of power transmission 

hich lends itself better to the treatment 

f what may be considered awkward con- 

With the aid 


f guide pulleys any angle may be nego- 


itions than rope driving. 
tiated or corner-turned. But as it is im- 
ssible to cover all the varied conditions 
which the two 
Suggestions may point the way to the 


accost engineer, one or 
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solution of other similar difficulties. 
When transmitting power to shafts set in 
an angular position, whether resting upen 
the same plane or whatever position or 
angle they may assume in relation to each 
other, the tight side of the rope should 
be directed by the pulley deflected to a 
suitable angle, while the slack is carried 
by the one revolving upon the horizontal 
axis, as shown in Fig. 6 
CorNER DRIVING 

What may be designated corner driving 
is accomplished by means of guide pul- 
leys rotating freely—that is, allowing suf- 
ficient play to follow the slack either up 
shaft. The 
grooves of such guide pulleys require to 


or down—upon a_ vertical 
be turned deeper than ordinary, or the 
\ much better way, 


shafts so that 


ropes may fall away 


however, is to extend the 
the guide pulleys may be used in the same 
manner as for angular driving 

made too 


Guide pulleys, as a rule, are 


small for the ropes they have to carry, 
and on that account they (the ropes) suf- 
fer considerably from overstrain in pass 
ing sharp curves 

As already stated, the hurt to a rope is 
due more to the bending than the driving 
strain; therefore, the thirty-diameter rule 
should be applied to all auxiliary as well 
as to primary and secondary pulleys, for 
of contact af 


the 


the reason that a small are 


fords no greater easement than if 


ropes occupied half the circumference 
SHarts SLIGHTLY Out oF ALINEMENT 
When 


alinement 


shafts are only slightly out of 


ropes will direct themselves 


without the aid of guide pulleys, but to 


what extent this angularity may be car- 
ried depends largely upon center dis- 
tances and pulley diameters. For ex- 


ample, under what may be considered 


good conditions—say with centers not less 
than three times the average diameter of 
deflection of 7 degrees 
might be Should the 


angle of deflection from the parallel prove 


the pulleys—a 


ventured upon 
too great to be treated in the above-men- 
tioned manner, the drive may be split up 
into two or more spans by the introduc- 
tion of intermediate shafts and the angle 
between them An 


divided angle of I5 


degrees was thus successfully negotiated 
in a drive represented by the sketch, Fig. 
7 It should be stated 
in all the pulleys were turned to an angle 


that the grooves 


of 50 degrees, and rather more rope ap- 


plied than would be considered under 
ordinary conditions 
TILTED GROOVES 
Tilted grooves similar to the series 


Fig. 8 are sometimes brought 


into requisition 


shown in 
for out-of-parallel driv 
ing, with the object of inducing the rope 
to catch on and slide down the side hav 
ing the greatest inclination from the ver 
reaches the true driving 


tical. until it 


03 
position There are, however, other 
equally potent considerations which ap- 


pear to have been overlooked in the ap- 
plication of such grooves, viz., the one- 
sidedness of the pressure and the impos- 
sibility of even impact. Referring to Fig. 
9. it will be observed that when the rope 
center of the driving pulley— 
the smallest—the line of impact runs par- 
allel the track of the 
whatsoever angle the pulley may be fixed. 

Wide-angled and well-polished grooves 
appear to best answer the requirements 
of this driving, while absolute 
smoothness throughout can scarcely be 
too strongly insisted upon, seeing that the 
ropes must graze the terminals in passing 


passes the 


with grooves at 


class of 


to their work. 

Long keyways cut in both shafts are a 
decided advantage in the arrangement of 
awkward drives, as they permit the move- 
ment of pulleys to their most effective 
working position, which may only be dis- 


covered by practical tests 


DrivING witH Crossep Ropes 
When it is necessary to transmit power 
to and from shafts revolving in opposite 
the the crossing 
points may be considerably lessened by run- 


directions, friction at 
ning the ropes in pairs, with the tight of 
the slack 
passes with slight pressure at the off side. 


each traveling together, while 


This arrangement also makes it pos- 
sible to run a pair of ropes «n c wble- 
grooved pulleys. If more than two ‘opes 
are employed, it is, of course, nece sary 


to allow sufficient space between the pairs 
to permit the free passage of the adjoin- 


ing trailing spans, which also travel in 
unison (see Fig. 10) Therefore, with 
four ropes a crossed drive will require 
six grooves, a six-rope drive ten grooves, 


still is to 
fix separate two-grooved pulleys for each 


and so on \ better method 


pair of ropes 


Rort 

hig. 1 the 
ropes to half-cross driving, which may be 
the lat- 


used to con- 


HAL DRIVING 


CROSSED 


illustrates application of 


r horizontal. In 


either vertical « 
ter position ropes are often 
vertical spindles of 
at right 


adjustment is 


vey power from the 
water turbines to shafts running 
The method of 
practically the as that adopted for 
that is, 


lowing a direct line from pulley to pulley, 


angle Ss 
same 
belts, as to the leading side fol- 
while the working side is drawn away at 
an angle governed by the relation of shaft 


centers with pulley diameters 


VERTICAL DRIVING 
Some years ago we were called in te 
advise upon a case where, in order to 


overcome the effect of gravitation, a per- 
pendicular had been transformed into an 
the introduction of an 
having double the num- 


Finding this nothing but 


oblique drive by 
auxiliary pulley 
ber of grooves. 
was discarded, 


an absorber of power, it 
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with the result that the slack of the rops 
an even curve when running, 
after the manner displayed in Fig. 12. 
A similar drive in the north of Ireland 
was originally constructed upon the con- 


maintained 


tinuous system with a central tension pul- 
ley. This, giving endless trouble, 
converted into a multiple-rope drive, and 
the power is now most effectually con- 
veyed from the basement up to the fourth 
We generally advise 
roped, 


was 


story of the mill 
perfectly vertical drives 
particularly if the bottom pulley happens 
to be the smallest, and to have moderately 


exceeding 40 degrees. 


to be well 


acute grooves, not 


FAST AND LOOSE Rop: 


PULLEYS 


DRIVING WITH 


Hitherto we have confined our atten- 
what may be designated 
driving, either from the engine or from 
shafts. Now let us proceed a 
ss the equally im 
driving machinery 


tt constant. By an 


tion to main 
the line 
step further and disc 
portant question 
when the motion is 


arrangement known as fast-and-loose rope 
pulleys, ropes have superseded belts in 


many of our cotton mills 
In a mill where this system of driving 
met with its first 


may be said to have 


is entirely trans- 


central shaft run- 


great success, the power 
mitted by ropes from 
ning the whole length of the room, thence 
both ways along a series of ring spinning 
frames (erected at right angeles with th« 
shaft) and over guides down to the en 
cased driven pulleys near the floor. By 
this means a much longer horizontal than 
vertical span is secured for the ropes, 
which, owing to the weight between the 
sustaining points, are maintained at an 
easy driving tension. 

At another mill, where the above-named 
conditions have not been observed, inas 
much as the vertical span is longer than 
the horizontal, it is necessary not only to 
use slightly thicker ropes, but also tight 
ening arrangements on the guide-pulley 
fixings. When a slow start is required, 
a shallow V-shaped intermediate groove 
is turned on the fast sheave, in which the 
rope gains a revolution before passing to 
its work 

The effort required to push the rope in 
and out of gear is very slight indeed, and 
when running between smooth and 
rounded prongs which take the curve of 
the pulleys as per sections shown above 
the grooves, Fig. 13, the momentary fric 
dam- 
aging factor in the life of the rope. Nor 
does the fact of the loose groove stand- 


tion need scarcely be considered 


ing higher than the fast one militate in 


any against the sensitiveness of the 
action 


The ropes used in the mill first men- 


wa) 


tioned are 13/16 inch in diameter only, 


and are doing the work of 3'4-inch leather 


belts. Many of these ropes have already 
run for close upon five years. Nor is the 
use of fast-and-loose pulleys restricted to 
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spinning frames. They are used most ef 
iectively in bleach works, in mechanics’ 
shops, for milling mortar 
mills and other classes of machinery 


machinery, 


GROOVES 

Before dismissing the purely mechan 
ical side of the question, a most import- 
nt item still awaits our careful considera- 
the construction of grooves 
loads are 


tion, that is, 
lhe fact that 
the trailing span curves by its own weight 


when constant 


down upon or away from the pulleys, ac- 


cording to the direction of rotation, and 
is ejected, so to speak, without any dis 


Sh 


jb 


4 
FIG, 11. Halt Crossed 
Vertical 
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FIG, 14. € irved Sided Groove 
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not, as a rule, take the circuit of the pul- 
leys, but are usually conducted along the 
trailing span to the point of seizure where 
the periphery in actual contact at the mo- 
ment is held and carried forward. Nor 
are they always constant, but are some- 
times so erratic that ropes will fix them- 
selves for a period and then roll over, to 
be compressed at another point, until their 
sections become irregular polygons. 
When the rolling action is continuous, 
the whole surface of the ropes so acted 
upon becomes perfectly round and bright, 
rougher ap- 


as distinguished from the 


Fast and Loose Pulley Grooves 


pearance of their fellows This deleter- 
i . 
FIG, 16. Flangeless Groove 
\ 
Degrees PiG.,17. 30 Degree Groove 
american Ma 


DETAILS OF ROPE DRIVES 


effort, also that a 
cotton rope may be pressed as tightly as 
possible around the entire circumference. 
and will yet fall away immediately the 
conclusively 


turbance or 


apparent 


ends are liberated, 
demonstrates the futility of seeking ease- 
ment in curvatures to match in some 
measure the roundness of the rope itself 

Curved-sided grooves, similar to sketch, 
lig. 14, having proved not only a hind- 
rance to driving force, but also a stimulus 


pretty 


to that destructive rolling action which is 
the very good practice, 
should, therefore, always be discouraged. 


antithesis of 


RevoLvine Ropes 


The above-mentioned convolutions do 


ious action is not always avoidable, even 
in angular grooves, unless they are mod 
Hence one of the reasons 
for recommending grooves of not more 
than 4o degrees. Whatever the cause, it 
is computed that the life of a rope is 
reduced by at least one-third when it re 
volves. 

Curves being disallowed there remai: 
only the angular groove. Undoubted! 
every rope has its most suitable groovy 
angle, but as the providing of a rang 
of templets to agree with every advance 
in size would, perhaps, prove more in 
convenient than advantageous, two lead 
ing angles have been fixed upon for a! 
driving ropes, viz., 40 degrees for thos 


erately acute. 
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above 14% inches in diameter, and 30 de- 
grees below that size; excepting, however, 
the small bands used for driving cotton 
machinery, say % inch in diameter and 
even less, when angles as sharp as 15 
degrees are brought into requisition. In 
setting out a groove it should always be 
borne in mind that a rope is to all in- 
tents and purposes an elastic wedge, and 
reaches its highest driving capabilities 
when it is compressed to the shape of the 
groove itself. This cuniform ought, there- 
fore, always to be anticipated, for if the 
sides of the groove are merely shown as 
tangents to the circle representing a given 
diameter of rope, there is always the 
danger of making the groove too shal- 
low, so that when compression takes place 
the rope is liable to find its way to the 
bottom, or, what is almost as detrimental, 
work upon the semi-circle with which 
grooves generally terminate, when grip is 
considerably weakened and slipping sup- 
ervenes, the true indication of which is 
heated pulley rims 

Finding that superposed flanges do not 
contribute in any way to better transmis- 
sion, but rather prevent the rope falling 
direct into its working position if the driv- 
ing is at all unsteady, besides crippling 
any extension in the direction of a larger 
diameter, many engineers are now adopt- 
ing flangeless grooves, which are set out 
in precisely the same manner, only that 
the angles are extended simply 
rounded off at the terminals, as shown in 
the section, Fig. 16. 

The pitch is gained by measuring from 
center to center of the mid-feathers along 
the horizontal line passing through the 
circle, and this multiplied by the number 
of ropes, adding the thickness of two 
apices to represent the extra metal re- 
quired for outside flanges, will give the 
total width of the pulley. 

Grooves having no power to transmit, 
but which are used merely to bear up or 
conduct ropes out of the straight driving 
path, should be so constructed that they 
(the ropes) may rest easily at the bot- 
tom, while the mid-feathers open out- 
ward. The pitch of these grooves should, 
of course, correspond with the transmit- 
ters to which they are tributary. 

When templets of existing grooves are 
required, the quickest and surest way is 
to take plaster casts, the grooves being 
previously well greased. These give more 
readily measured definitions than may be 


and 


secured by attempting to cut pieces of 
timber, tin, or other material 
to the desired shape, whch serve rather 
to perplex than to guide the judgment in 
the selection of suitable ropes, particularly 


available 


when the pairs do not agree, although re 
spectively intended to represent the 
grooves of driving and driven pulleys 
Drivinc Ropes 
Beyond incidental acknowledgments of 
its existence, the medium of transmission 
has hitherto been scarcely mentioned, not 


* Owing, it 
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because its ice is inferior to any 
other factor which plays a part in the 
general economy of the system, but from 

desire to emphasize at this juncture that 
much-neglected phase of the question 
the composition and con 


importa 


which deals with 
struction of driving ropes 

Many and 
which have been pressed into the service 
of the ropemaker—an almost 
riety of fibers, through the whole range 
of hemps and flaxes, from the coarse- 
grained manila to the silk-like ramie, and 
finally cotton. Ropes have also been made 
from paper experiment 
was more than enough to prove their in- 
aptitude for the purpose, as the rope un 
der trial collapsed after less 
hour’s running. 


various are the materials 


infinite va- 


strips, but one 


than. an 


MANILA 
ired, to the 


fact that rope driving was cradled in what 


may be conjectt 


may be styled the home of the manila 
trade, that material gained for a time pre- 
cedence above all others, and, if merely 
judged on the lines of resistance to ten- 
sile strains, hold the field 
The fibers are, however, of so harsh and 
wiry a nature that they cannot be com 
pressed into a solid mass by the succes- 


would still 


sive twisting operations to which they are 
subjected, but, instead of forming a per- 
fect impact, the strands merely rest upon 
each other, thus constructing what may be 
termed a spiral tube. The strands, there 
fore, scrub one upon another with every 
bend of the rope until the center is re 
duced to a fine powder 

The 
reached, while gripping power is so limi- 
ted that any reduction in the pulleys from 
15 diameters must be reciprocated with a 
the amount of 


permanent set is thus quickly 


corresponding increase in 


rope. An advocate of continuous driv- 
ing recommerids 60-rope diameters for 


manila. When the 


troduced into the Lancashire 


system was first in 
district, ex 
periments were soon tried in the direction 
of applying cotton to the manufacture of 
driving ropes, seeing that no other ma 
terial was found capable of transmitting 
power to the various motions of a cotton 
spinning mule, the particular ramifications 
possessing great 


f which demand a rope 


-esilience as well as endurance 


CoTTON VERSUS MANILA 


In making our selection between the 


two materials it will not be wise to lay 
too much stress upon initial cost; for, al 
though cotton is much dearer than ‘manila, 
grip and 


its superior resilience, groove 


impact add so greatly to the driving force 
that at least one-third more power may be 
Further, its prolonged life, 
not less than 
reduces ap- 


transmitted 


which mav he reckoned at 


three to one respectively, 


parently excessive first charges to a very 


insignificant item. The foregoing state- 


ment considerably underestimates rela 
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tive durabilities, if we take by way of 
case where best yacht 
(than which there could be 


comparison a 
manila ropes 

none better of the class) were so heavily 
worked upo! traveling crane that their 


} 


not exceed six months, 


recently 


iverage life did 
whereas a cotton rope was only 
another of the same make, 
ars and three months 


same conditions 


replaced by 
after running four 
nder precisely the 

Ihe mention of a few among a large 
number of replacements in the north of 
Ireland will doubtless suffice to exemplify 
of cotton over 
a large flax mill 


the higher capabilities 
manila. In the case of 
where, owing to some miscalculations, 
manila proved totally inadequate to trans- 
mit the required power, the same number 
and diameter of cotton ropes 
comfortably driving the added load of a 
dynamo for electric lighting 

At another well known flax mill manila 
ropes were originally employed to drive 
what is known as a 108-inch mangle; but, 
after a brief existence, during which many 
fruitless efforts prevent 
slipping by frequent tightening and other 
methods, the difficulties were ended by the 
Stull an 


are now 


were made to 


introduction of cotton ropes 
other example giving a more definite com 
At one of the leading mills of 
manila ropes 2 inches in 


and ten 1% 


parison 
the district, cight 
diameter upon one drive 
inches in diameter upon another were re- 
placed by six and eight cotton ropes re 
spectively, and the driving is pronounced 
to be much more satisfactory in every re- 
spect. 

As to the life driving ropes, 
much, of course, depends upon their size 
and the conditions under which they have 
to work. All things being equal, dura- 
bility may be gaged by sectional area. The 
range from 

of the lat- 
ther size for 


of cotto1 


most economical diameters 


1™%4 inches to 134 inches, more 
ter being used than any 
large powers 

\ remarkable case of longevity may 
here be quoted, where 24 cotton ropes 1% 
inches in diameter are employed to trans 
mit 820 horsepower, at a velocity of 4396 
feet, from the engine flywheel, 28 
feet in diameter, to the various rooms of 
These were fixed 


direct 


1 Lancashire cotton mill 
in September of 1878, ind all the ropes 
driving the card room have been running 
intil now, a period of thirty 


from then 


any attention more than 


which 


without 
tightening two of them were ac 
cidentally saturated with water. Another 
set fixed in April, 1885, has been working 

iverage of 20 hours per day ever since, 
nd appear to be little the worse for their 


years, 


twenty-three years’ service 

The lives of other cotton driving ropes 
circumstanced extended 
over periods little short of this, while 
others again, fixed from eleven to fifteen 


similarly have 


years ago, though working without cessa- 
tion, week ends excepted, are still doing 
\ good example is to he 


good serv ice 








ce 
found at a large paper works near Glas 
gow, where cotton ropes have been work 
ing night and day for nearly fifteen years 


Such cases of longevity lead to the con- 


clusion that fatigue of material due to 
constant activity does not readily mani 
fest itself in well made cotton driving 


ropes Under the head of longevity may 
be mentioned the cotton fan-driving ropes 
it the Britannic colliery, Gilfach, which 
have already running without re 
newal for fifteen years, practically night 
\ service of ropes has also been 


been 


and day 
employed for fourteen years under sim 


lar conditions at the Powell Duffryn 
Company's New Tredegar pit. 
CONSTRUCTION OF ROPES 
Simple as it may appear, much more 


lepends upon the construction of a driv 
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opposed to that spiral action which, as we 
have endeavored to show, is inseparable 


from true resilience 


FOUR-STRAND Ropes 


Seeing, however, that the contest on 
method of construction lies more particu- 
larly with four- and three-strand ropes, it 
will be advisable to devote a little more 
attention to these than the other makes 


raking them in the order mentioned, it 


may be said that the most striking fea- 
ture in a four-strand rope is the sup- 
port given by the insertion of a central 
core, without which it would be impossible 


If, then, 
an indispensable adjunct, its 


to construct an even periphery 
this core is 
collapse must mean the dislocation of the 


whole structure; and as its usual dimen- 
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in parallel. Thus the three strands gradu- 
ally gain upon the four in the proportion 
of I in 5, or in other words, six turns oc- 


cupy the space of five, respectively. The 
spirals of a seven-strand rope are still 
nearer the straight line, being almost 


double the length of a three-strand rope. 
By tracing a single strand round its full 
turn another important difference is ob- 
served, which affects the bending capacity 
of the rope. Thus in a three-strand only 
two strands 
turns, while there are three between the 
turns of a four, and six between the turns 
Groove impact is 


come between successive 


of a seven-strand rope. 
also much impaired by the use of four- 
instead of fixing, 
the rolling action so 
detrimental to durability. So much 
these disabilities felt that larger pulleys, 


strand ropes, which, 


rather encourage 


are 

















tope* Diameters Wi at @E BE BE AE gh Rope Diameters l 1 14” 13 ie” | ae | ie’ 13” | 2” 
: : 
Minimum Diameter oft »& aE SE" 7 a ™ . Minimum Diameter of) »& S .. .. .. a :. . 
Smallest Pulley aes be oy Sy . = ‘ Smallest Pulley tR« is oy a i" 5 a N 
™N N ae) oD Be) + * ~” y~ mS | oD 30) oO * ~ Ye) 
Velocity,in Ft. perJMin Velocity in Ft. per Min. 
1000 73.3 4.1) 5.1) 6.1) 7.4) 8.6, 10 11.513 £100 13.3)16.9 20.7' 25.1 30.4 35.3) 41 47.1153.5 
1100 3 3.6: 4.5) 5.6] 6.7) 8.1) 9.5) 11 |12.6:14.3 4200 13.6:17 .3 21.2, 25.7|31.2 36.2) 42 48.3/54.8 
1200 3.9 4.9 6.1 7.3 8.9 10.3 12 13.8 15.6 1300 13.9117 .7 21.7'26.3 31.9 37 13 49.4/56.1 
1300 4.295.3 6.6 8 9.7|11.2, 13 14.9 16.9 1400 14.3)18.1 22.2,;26.9\32.7 37.9| 44 50.6/57.4 
1400 44.6 5.7) 7.1) 8.610.4/12 14 16 18.3 4500 14.6118.5 22.7|27.5'33.4 38.8) 45 |51.7/58.7 
1500 4.9 "6.1' 7.6, 9.2)11.1)12.9, 15 17.2)19.6 41600 14.9 18.9 23.2 28.1 34.2 39.6 46 52.9.60 
1600 5.2 6.6 8.1) 9.8 11.9)13.8 16 18.4 20.9 4700 15.2 19.3 23.7, 28.7 34.9 40.5) 47 (54 (|61.3 
1700 5.5] 7 8.6 10.4):12.6)14.6, 17 19.5,22.2 4800 15.6 19.8 24.2 29.4 35.7 41.4) 48 55.262.7 
1800 ¥5.8 7.4 111 13.4115.5 18 20.7/23.5 4900 15.9 20.2 24.730 36.442.2) 49 56.364 
1900 6.2 97.8 6)11.614.1/16.3 19 21.8 24.8 5000 16.2 20.6 25.3 30.6 37.143.1 50 57.565.3 
2000 6.5' 8.2 1/12.2)14.9,)17.2) 20 22.9:'26.1 5100 16.5 21 25.8 31.2 37.9 43.9; 51 58.666.6 
2100 6.8 8.6 6)12.8)15.6)18.1)| 21 24.1/27.4 5200 16.9 21.4 26.3 31.8 38.644.8 52 59.8 67.9 
2200 7.1 9 1/13.4,:16.3)18.9, 22 25.3,28.7 5300 17.2 21.8 26.8 32.4 39.445.7| 53 60.9,69.2 
2300 $7.5| 9.5 61 17.119.8 23 26.4 30 5400 17 .5|22.2.27.3,33 40.146.5 54 62.1\70.5 
2400 7.8 9.9 1/14.7)17.8|20.7, 24 27.631.3 5500 17.8 22.6 27.8 33.6 40.9 47.4) 55 63.2/71.8 
2500 8.110.3 6)15.3)18.5/21.5, 25 28.7|32.6 5600 18.2 23.1 28.3 34.3 41.648.3) 56 64.4)73.1 
2600 8.410.7 1:15.9)19.2;22.4, 26 29.9:33.9 5700 18.5 23.5 28.8 34.9 42.349.1| 57 65.5|74.4 
2700 8.7\11.1 61 5 20 23.3; 27 31 35.2 5800 18.8 23.9 29.3 35.5 43.1 50 98 66.7/75.7 
2800 9.1;:11.5 1)17.1|/20.8/24.1; 28 32.2)36.5 5900 19.1 24.3 29.8 36.143.8 50.8 59 67.8/77 
2900 9.411.9 6)17 .7|21.5/25 29 33.3:37.8 6000 19.5 24.7 30.3 36.7 44.6 51.7) 60 69 {78.3 
3000 9.7,12.3 1:18.3'22.3|25.8 30 34.539.1 6100 19.8 25.1 30.8 37.3 45.3 52.6) 61 70.1/79.6 
3100 10 12.7 6 9 23 26.7 31 35.640.4 6200 20.1 25.5 31.3 37.9 46.153.4 62 71.3'80.9 
3200 10.4 13.2 2 6 23 27.6 32 36 41.8 6300 20.4: 25.9 31.8 38.5 46.8 54.3) 63 |72.4,82.2 
3300 10.7 13.6 7\3 2:24.6'28.4 33 37.9 43.1 6400 20.8 26.4 32.4 39.247.6 55.2) 64 73.6\83.6 
3400 11 14 2'20.8 25.3'29.3 34 39.144.4 6500 21.1 26.8 32.9 39.8 48.3 56 65 74.7/84.9 
3500 11.3 14.4 721.4 26 30.1 35 40.245.7 6600 21.4 27.233.440.449 56.9 66 75.9\86.2 
3600 11.7.14.8 2) 26.731 36 41.447 6700 21.7'27.6 33.9 41 49.8 57.7) 67 |\77 (87.5 
3700 12 15.2 7 6'27 .5|31.9| 37 42.5/48.3 6800 22.128 34.4 41.6 50.5 58.5) 68 |78.2)88.8 
3800 12.315.6 2 2 28.2/32.7 38 43.7'49.6 6900 22.4 28.4 34.9 42.2 51.3 59.4) 69 79.3/90.1 
3900 12.616 9.7): § 29 33.6 39 44.8 50.9 7000 22.7 28.8 35.442.852 60.3) 70 80.5/91.4 
1000 13 16.4 20.2): 5 29.7134.5 40 46 52.2 | 
4 } 
TABLE OF HORSEPOWERS WHICH GOOD THREE-STRAND COTTON DRIVING-ROPES WILL TRANSMIT (ALLOWING A GOOD 
MARGIN OF SAFETY RUNNING UPON PULLEYS NOT LESS THAN THIRTY TIMES THEIR RESPECTIVE DIAMETERS 
sion is only about one-fourth part of the the luxury of three-strand, become the 


ing rope than is generally supposed. Fi 
brous ropes, it will be observed, are, as a 
rule, held together by a series of twisting 
perations from the fiber to the yarns, and 
then the strands, locked to 
ether by a reversal of the same agency. 


Ropes of three even 


which are 


four, and seven 


trands are sometimes employed; there 
re also lapped ropes so-called because 
f the serving of thick cord on the out 


side of a three-strand rope after the in 
erstices have been filled in with soft yarn 


(his outer lapping forms a close spiral 

on the larger ones of the rope proper, 
nd not only prevents their free action, 
ut also, what is most undesirable, stiffens 
the contour Then there is the square 


nanila rope of German manufacture, with 
trands interwoven instead of twisted to 
; but this style, 


dis hoilitte ct 


etnet 


besides having those 


mmon to the material, is also 


entire bulk, it may be reasonably assumed 
that the superior force exerted by the al 
f the 


pulleys 


extension ¢ 


ternate contraction and 


spiral as the rope passes over the 
must tend toward the breaking up of this 
being limi- 


core, the period of endurance 


elasticity and the tension at 


laid. That 


This central core also inter- 


ted by its 
which it is is what actually 
takes place 
feres most effectually with the free work 
ing of the spiral represented by the body 
stress 


which too much 


hence the frequent 


of the rope, upon 


can scarcely be laid; 
reference 
Nor 1s this the only defect 


total bulk 


spiral, bringing it nearer to the straight 


Every sub 


division of the elongates this 


line and thereby curtailing its elasticity 


This probably will be best understood by 


referring to a four 


and three-strand rope 


necessity of four-strand ropes 


[ HREE-STRAND ROPES 
\ brief study of the three-strand rope 
section discloses, among other advantages, 
the effect of upon 
pliable material under the equal pressure 
exerted by the twisting operation already 
a trinity of 


triangulated strains 


mentioned Here we have 
elastic spiral wedges so impacted that no 


remains unoccupied, and so supple 


space 

that they will bend to and fro without dis 
turbing their mutual relationship. This 
venerable principle, as applied to rope 


making, holds as good today as ever, and, 
so far, admits of no improvement save in 
details, which shall be presently discussed. 

\ three-strand rope, which has had an 
average running of 20 hours per working 
day for 15 years, has been removed from 
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a mill, owing to structural 
The exterior is 


alterations. 
abraded, but abrasion 
which may be expected in a fixed rope 
after the first year’s work need not alarm 
the user, as it is merely the ruffling of the 
fine outer fibers, which fill up the inter- 
stices of the strands, and offer a cushion 
against the sides of the grooves 

Two examples will suffice to demon- 
strate the superior driving force of three- 
strand over four-strand ropes. 
oil-cake manufacturers 
four-strand 


A firm of 
who had their 
ropes replaced, after a run 


of less than two 


years, with the same 
number and size of three-strand, volun 
teered the information that while they 


dared not impose a load yreater than 110 
horsepower upon the four-strand, with the 
three-strand ropes, ..hich have now been 
running over seven years, they could im 
pose a load of 170 horsepower with im- 
punity. At another replacement, where 
pulleys were a little below the standard 
diameter and centers rather short, four 
three-strand ropes were found to transmit 
the power with greater ease than six of 
four strands 




















FIG I EXTERIOR 


1 VARIABLE-SPEED GEAR 


Allowing the 
favor of 


claims put forward in 
ropes without 
further advocacy of the general principle 
involved, it may 
that if 
equality 


three-strand 


be logically contended 


such a rope possesses constant 
yarns are 
equal in counts, number, strength and ten- 


sion, 


throughout, if the 


each one following its appointed 
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same area by any other process, thus s¢ 
curing a higher breaking strain, greater 
driving force, and longer life, besides im 
munity from undue stretching. The re 
sult of even lay and tension is well mani 


fested in the open strand of one of these 


ropes, particularly 
inside of a 


if compared with the 


strand such 


upon which no 
care in construction has 
The 
seen in the 


been bestowed 
result of this malconstruction is to be 
inner 


yarns at the expense of straining the outer 


crinkling up of the 

I 
ones, which must soon yield under driv 
ing stress and release by degrees the less 
taut yarns below the surface, themselves 
providing ample scope for extension, so 
that frequent tightening becomes a dis 
agreeable necessity 


LUBRICATION OF DRIVING Ropes 


The chief function of 


terial as supplied to cotton driving ropes 


lubricating ma 


is that of providing a smooth filmy coat 


a removable dust-proof cap 


a 
07 


A Variable Speed Gear 


By ArtHurR W. Jones 


the gear here described, although d 
signed merely as a fitment for the bicyclk 
bristles with points of interest and its 
construction and arrangement are totally 
unlike anything previously devised for the 
purpose. Attention may particularly b« 
called to the low gear train which is prob 
ably unique, to the special gear-tooth 
form, and to the embodied clutches which 
although quite positive in action, consist 
of a single moving part only; also to the 
fact that the 


ot which are 


necessary gears, the planets 
carried in bearings attached 
to the hub shell, are, as will be seen from 


Figs. 1 and 2, not entirely concealed i 


the hub, but partly project through it at 
an opening between the 


spoke flanges 


where they are protected from injury by 


omitted fron 
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ing to assist the 
between the twisted 


lay and prevent friction 


surfaces in contact, 


CROSS-SECTION OF 


VARIABLE-SPEI GEAR 


> 


Fig. 2 for the sake of clearness Its in 
ventor, Mr 


Pedersen, was the originator 





track without deviation, and are all of the 
best quality procurable, then have we ar- 
rived at a point bordering on perfection in 
What has 


known as the 


the making of driving ropes. 


become favorably patent 
inter-stranded cotton driving rope is the 
nearest possible approach to these require- 
ments yet Each of the 


made up of a 


devised. three 


strands is succession of 
sheaths or layers of yarn, which may be 
peeled off one by one until the last section 
is reached. The constantly increasing bulk 
due to the laying on of these concentric 
rings has the effect of lengthening the 
yarns of each succeeding layer in cor- 
responding gradations, so that one taken 
from the outside of a strand in a rope 1% 
inches in diameter is nearly 18 per cent 
longer than that taken from the center, 
the difference, of course, being greater in 
a thicker rope 
cess 


This inter-stranding pro- 


also insures a more compact mass 


of fibers than may be compressed into the 


where the strands impact with each other 


Relubrication, therefore, is seldom neces 
sary, unless the ropes are working in an 


unusually dry atmosphere, and even then 


should be only sparingly served at long 
intervals 
Greasy compounds likely to penetrat 


the fibers should be scrupulously avoided, 
When 


tropes have been so treated, a liberal ap 


as tending to induce slipping 


plication of whiting is 


mended, 


usually recom 


which absorbs the grease and 


falls away in flakes. The most serviceable 
lubricant is compounded from saponified 
wax and which sets 


tallow, plumbago, 


hard like domestic soap 





United 
“The 


made a substantial in 


The output of vanadium in the 


States, according to statistics of 
Mineral Industry,” 
crease last year. In 1908 the production 
was 64,800 pounds ($162,000), while in 1907 


it amounted to 41,000 pounds ($102,500) 


of the cantilever bicycle, illustrated in the 
\MERICAN MACHINIST on page 582, Vol 


ume 2lI. 


Weighing only some 12 ounces more 
than a plain hub, its construction yet al 
lows of the use of gears appreciably larger 
and stronger than usual, and as the load 
on the first pair 
side of the teeth 


been 


is always taken on on 
only, this feature has 
obtain still 
Referring to Fig. 3, it 
noticed that the 


taken advantage of to 
further streneth 
wit be faces oT 


the teeth are of normal outline, but that 


driving 


the opposite faces are cut away at the tips 


and strengthened at the roots, giving a 
tcoth form distantly resembling a buttres: 
thread 


on ball bearings, and n 


All revolving parts are mounted 


balls of less than 


> 


3/16 inch diametcr are used An auto 


matic free wheel for each gear is em 


bodied in the hub itself. and each gear is 
50 per cent. higher than the preceding one 


giving, for example, a normal “solid” gear 
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of 70 for general use, a low one of about 
47 for hill climbing, and a high gear of 
105 for riding before the wind, or down 
slight inclines where the gradient is in- 
sufficient for free-wheeling. The gears 
‘can be changed at any time by the move- 
ment of a small lever (of the first order) 
attached either to the handle bar or to the 


top frame tube. The lever operates by 
means of a flexible steel cord attached 
to the small chain which can be seen 


protruding from the hollow axle end, and 
this in turn is directly connected to th 
nonrotating sun wheel F, Fig. 2. 


NorMAL Drive 


Fig. 2 serves to illustrate the normal 
or “solid” drive with the out of 
action. The floating crown wheel C has 
cut upon its inner edge fine ratchet teeth 
R corresponding to similar teeth cut in 
the hub shell 7, and upon its outer edges 
coarse teeth 7, of special form which aré« 
always in engagement with like teeth cut 
upon the driving ring D, which carries the 
spur wheel W and has screwed upon it 
the chain sprocket §. A forward rotation 
of the sprocket forces the floating crown 
wheel toward the center of the hub and 
causes the ratchet teeth to engage with 
those in the hub shell, driving it forward 
at an equal speed. On ceasing to pedal 
the hub overruns the ratchet teeth on the 
<rown wheel which then recedes out of 
engagement and so remains until pedal- 
ing is resumed. 


gears 


HiGH-GEAR DRIvE 

To put the high gear into action the 
controlling lever is pushed forward. This 
relieves the tension on the wire cord and 
allows the spring, can be 
coiled around the axle, to push the fixed 
sun pinion F into engagement with the 
The planets P and P; compris« 
which is sleeved 
planet P,, an 
free to rotate until put 
the clutch plate C,, 

whose driving member C; is positively at 
tached to planet P;:. The gears now i 
engagement are shown diagrammatically 


which seen 


nm 


planet 


a single separate part 
upon the long spindle of 
upon which it is 


into ‘operation by 


and the directions of rotation of 
the different marked It 
will be noted that the planet P, 


st he { 


parts are also 


engaging 


with the driving gear W rotates about its 
the relative direction, and 
as the hub also rotates in this direction it 
follows that it must overrun the driving 
sprocket Actually for one rotation of th 
sprocket the hub will revolve 


axis in same 


Wx P 
(W x P) (P, ; ee 
Or with W = 33 teeth, P = 209 teeth 
P, = 16 teeth, and F = 20 teeth, we get 
33 X 29 _ Tr 


(33 X 29)—(16X 20) 637 
5 revolutions of hub for one of sprocket 
Were two planet pinions in use 
vigidly locked together “free wheeling” 
for the ability to cease pedaling) would 


the 
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obviously be impossible as the chain 
sprocket would be forced to revolve as 
long as the hub continued to do so. To 
obviate this the second clutch, shown at 
C; and C2, Fig. 2, and similar in character 
to the crown wheel already described, is 
interposed between the planets, and when 


| 


FIG, 3 
Vachkinist, NK 


V ARIABLE-SPEED 


TEETH OF MAIN GEAR OF 
GEAR 
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NAGRAMS F GEARS FOR HIGH- AND LOW- 


GEARED RATIOS 

pedaling is stopped this disengages and 

allows each planet to revolve independ 

ently around its respective mating wheel. 
Low-GEAR DrRIvE 

The low shown in diagram ‘in 

Fig. 5, is obtained by pulling the controller 


gear, 
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lever toward the rider. This pulls the 
nonrotating wheel F into engagement with 
an idler planet wheel,- see-Fig. 5, which is 
always in mesh with the smaller planet 
P,—the gears W and P; also are always 
in mesh. Looking at Fig. 5 it will be seen 
that the insertion of the idler in the planet 
train causes P,; to revolve on its 
own axis in an opposite direction to that 
of its driving gear W and consideration 
will show that although the hub still re- 
volves in the same direction as before, it 
must necessarily be at a lower speed than 
that of the driving sprocket, for one revo- 
Intion of which the hub will rotate: 


Wx P, 


now 


(Vx P)+C 4: (P, xX F) — 
Or with W = 33 teeth, P: = 109 teeth, 
P, = 16 teeth, and F = 20 teeth, we get 
33 X 19 _ 627 _ 


(33 X 19) + (16 X 20) 947 


0.66 revolutions of hub for one of sprocket 

As the hub now rotates at a slowe) 
speed than the driving sprocket it may be 
asked why the crown ratchet- wheel C 
does not come into operation to prevent 
this. The explanation is that whien pull 
ing over the sun pinion F its side face has 
come into contact with the projections on 
the disengaging ring Y mounted in the 
hub shell, and this in turn has pressed 
back the ratchet wheel until its teeth are 
out of engagement, in which position it is 
held so long as this gear is in use. When 
free-wheeling the clutch C; on the planet 
pinion shaft disengages in the same way 
as was explained for the high gear. 

As may be imagined, the most difficult 
machining operation is probably the cut 
ting of the clutch teeth in the driving 
ring D, as these are almost completely 
overhung by the gear wheel W and with, 
moreover, a clearance of only % inch be- 
tween them. The special automatic ma- 
chine designed for this work has a form 
ing mounted at the end of a link 
motion, and this cuts with a sort of curved 
movement \ cam feed is arranged so 
that the first cuts taken are heavy ones 
and succeeding cuts lighter, resulting in 
a smooth finish to the teeth. Somewhat 
similar machines are used for cutting th 
and it is claimed that th 
light finishing cuts leave a surface supx 
rior to that left by a milling cutter inas 
much as there is no tendency to bur ove: 
the metal at the leaving edge. All wear 
ing are carefully case-hardened 
samples being tested from each batch, and 
that hubs have run up t 
30,000 miles without showing appreciabl 
f wear, or to put it more forcibly 
assuming that the gears are in action fo 
only 30 per cent. of the time, this i 
equivalent to about 650,000 revolutions ¢ 
the hub driven through the gearing. Th 
gear is manufactured throughout by th 
Dursley-Pedersen Cycle Company (prc 
prietors, R. A. Lister & Coy, Ltd 
Durslev, England. 
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ome Interesting Types of Drill Jigs 


Indexing Jigs, Jigs with Quick Acting Clamps and Other Handy Devices 
Are Used for Drilling and Reaming Holes in Accurate Machine Parts 





EDITORIAL 


We have published in these columns in 
the past a number of articles dealing with 


the tool-room methods pursued at th: 


works of the Lanston Monotype Machine 


Company, 
now 


Philadelphia, Penn., 
present a number. of illustrations 
showing various types of drilling jigs used 
by this company in the production of cer- 
tain parts of its casting machine. 

The halftone, Fig. 1, illustrates a pair of 
drilling and reaming jigs by means of 
which 225 holes are put through a sheet- 
steel plate known as the matrix case cover. 
The blank plate is shown at A and a 


and we 


ing the case for the casting of the differ 
ent characters, and a slight error in the 
location of any one of the 225 holes would 
with this in- 
dexing pin and result in the incorrect po- 
sitioning of the matrix case in its rapid 
adjustment over the mold during the cast 
ing operations. 

The blank cover ready for drilling is 
placed on the upper slide of the jig, the 
clamp plate D dropped in place over four 
small studs and then drawn down tight by 
the four conical slotted nuts E on these 
studs, which enter the counter-sunk holes 


therefore cause interference 


CORRESPONDENCE 


holes drilled, this process being repeated 
until all the holes are finished. The slides 
are easily manipulated and under a sen 
sitive drill the work 
ently and rapidly. 


is handled conveni- 
The two jigs shown 
are duplicates so that drilling may be ac- 
complished with one and reaming with the 
other, although, of course, by changing the 
bushings either jig may be used for both 
drilling and reaming operations. 


Jics witH Novet CLAmMpinG Devices 
Several jigs will be seen in Fig. 2 in 


which are employed some ingenious de 

















FIG. I. INDEXING JIGS FOR DRILLING 225 HOLES IN A STEEL PLAT 
plate already drilled will ‘be. seen at Bin the clamp plate The upper slide / 
n the jig at the left. The matrix case to which the work is attached is indexed 


with the cover attached is shown in the 
background at C while at D is the clamp 
plate by means of which the work is sé 
ured to the jig during the drilling and 
reaming operations. The matrix case car 
ries 225 matrices for the casting of as 
many characters and each matrix has in 
its blank end a taper hole for the recep 
tion of the index pin by means of which 
the case is correctly located over the 
mold for the casting of the corresponding 
type. The matrix-case cover is 3/64 inch 
thick and the holes have to be accurately 
located as there is little clearance between 
and the taper pin which 
h into the itself in 


them passes 


throug 


matrix index 


under the drill bushing by a wedge-shaped 


spring-operated locking 


} 


vetween 


pin which enters 


the teeth of a rack G, several 


teeth of which are exposed in the illustra 


tion 


As each hole is drilled the locking 


pin H is withdrawn and the work-carry 


ing slide F moved along one tooth when 
the locking pin again locates it in position 


for the 


t 


next hole. The upper slide F 


with the work, as will be seen, is mounted 
upon a second slide /, adapted to be moved 


at right angles 


with the one, and 


upper 


having also an indexing rack and a spring 


locking pin J. 
completed the lower 
indexed one tooth and 


After one row of holes is 
x cross slide 7 is 
the second row of 


f 
when dropped 
moved toward t!] 
ing jaw C 
the latter being operated by an 
pin which engages in a 
plate and tends to move it f 


engaging with fins 


ice | g the w k quick ya l 
securely in position. Referring to the il 
lustration of jig A which is shown open 


toa reveal the character of the work and 
clamping mechanism, it will be seen that 


the piece B to be drilled is located against 


two side stops and one stop at the left 
hand end. The work, which is a narrow 
strip of steel several inches in length, 


into place in the jig is 
end stop by an oscill 
carried by a sliding plate D 
eccentri 
slot under the 


rward when 


rotated by means of the nurled spindle FE 
which has on its inner end a worm thread 


teeth cut on the peri- 








- 
40 


phery of the eccentric pin under slide L) 


When D moves forward against the work 


the tendency of the latter as it is forced 
against the left-hand stop pin is to rotate 
jaw C to the right and cause the lowe1 
tooth of the jaw to force the work up 
against the stop pins at the side, any 
further pressure due to the forward 
movement of the slide VD thus tending to 


press the work harder against both the 
end stop and side stops referred to. ‘The 
left-hand end of the work is held firmly 


against its the 
clamp /' which is also operated by a small 
eccentric pin turned by a lever at the side 
which is not seen in the illustration 
This jig is used for both drilling and 
reaming, the drill bushes being carried in 
the jig leaf and the reamer bushes in the 
noticed, the drill bushes 
from 


side by swinging 


stop 


body. As will be 
are counterbored a 
the bottom end thus providing sufficient 
clearance so that the turned 


over for the reaming operation the end of 


distance 


slight 


when jig is 
the reamer can enter the drill bushes for a 


short distance. The latch G by which the 
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FIG. 3. CONSTRUCTION OF JIG WITH DOUBLE ACTING CLAMP 
Another jig with an interesting clamp- shank of the fork M passes freely. It is 
ing device for the work will be noticed at obvious that when the screw L is turned 
J in this engraving, while details of the to move A forward and the short end of 
clamp are shown in Fig. 3. As willbe seen the rocker arm comes in contact with the 
by referring to the drawing the work is work, the latter as soon as it is forced 
forced up against the three stop pins, two against the end stop causes the long arm 
at the side and one at the end, by a thin’ of K, which is already held by the flat 
rocker arm AK which is moved by the spring in contact with the side of the 
sleeve LL through which the work, to press the work against the two 


tl 


re ade d 

















jig is closed is carried on a pin /7, whose 
ends take an eccentric bearing in the jig 
body. When the jig is closed and pin // 
is turned to throw the latch G in opera 
tive position the action of the eccentric 
referred to is first to bring the hooked 
end of the latch against the pin in the jig 
leaf and then further rotation of the pin 
H in its eccentric bearings draws the 
latch down hard, closing the jig tight 
When the latch pin // is turned in th 
opposite direction to open the jig the e 
centric pin first lifts the latch and then 
allows it to move outward and release the 
jig covet Thus only one movement oft 
the pin carrying the latch is necessary to 


lock the jig and a single movement in the 
opposite direction to release it. The jig 
at 7 has practically the same construction 
with the 


the 


closed 


the 


and is shown 


tight 


as jig A 


latch 
leaf 


drawn against pin in 


WITH QUICK ACTING WORK 


», JIGS 


CLAMPS 

















FIG 


4. TWO 


HANDY JIGS 





~~ 








a. ge — —™s 2 Ae 


om 











July 8, 1909. 


~ 


\ 
\ \ a 1 
\ The Work 


} 


— D gi 
‘ ; 











FIG, 


The jig at the left in Fig. 2 
is included in this group merely to show 
the appearance of this type of tool when 
closed ready for operation. 


side stops. 


A Jic with Aa DousLe WEDGE AND ONE 
WITH A SWING CLAMP 

The jigs shown in Fig. 4 need very lit 
tle explanation. The one to the left in 
this halftone is constructed to drill two 
brackets, right and left hand, at the same 
time. 
side of the jig at A and the bracket to be 
drilled in the other side is shown at B 


A piece of work is shown in one 


at the front of the jig. A wedge ( 


which straddles the central web of the jig 
} 


when adjusted by the nurled nut is forced 


up under both right- and left-hand brack 
ets, thus holding the work firmly against 
the upper ledge of the jig while it is be 
ing drilled. 
vided at each side, which when clamped 
holds the 


A swinging arm D is pro 


by swinging bolt and nut E 

work in position sidewise. 
The jig at the right-hand side of Fig. 4 

is for drilling holes through the body of 
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CONSTRUCTION OF JIG WITH HANDY CLAMP 




















FIG. 7. JIG FOR DRILLING A STEEL BLADI 
the casting shown at /*, and also for drill 
ing a small oil hole in the bearing formed 


at the top of the goose neck G. The work 


s a recess turned in the 


face of the jig 
ind when put in place the loose swinging 
clamp H is brought down and the T-slot 


I in its inner face is engaged by the head 























FIG. 9. JIG FOR DRILLING A FLAT PLATE 
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ot a bolt J operated by a wing nut at the 
back of the jig. Thus the work is readily 
clamped to the face of the jig The 
series of holes drilled in the swinging 
clamp H are sufficiently large to allow the 
drills which are guided by bushings in the 
body of the jig, to clear the clamp when 
The bushing 
for the oil hole at G is carried by a small 


passed through the work 


post fitted to the jig in the manner in- 


dicated [he drawing, Fig. 5, gives a 


good idea of this jig and the manner in 
which the work is held in place. It also 
shows the spring which tends to force the 
clamp bolt J forward when the wing nut is 
released. Fig. 6 also shows the work in 


detail 


OTHER JiGs witH Quick AcTING CLAMPS 


Figs. 7 and 8 illustrate another jig de- 
signed to permit work to be quickly lo- 
cated, drilled and removed. The work is 
shown in both the photograph and draw 
ing and the operation consists in drilling 
four small rivet holes in a thin wing pro- 


‘ecting from the narrow rectangular body. 
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In this case the drill bushings are carried 
by a leaf which is not clamped down by 

independent lock of any kind but is, 
however, held in closed position by the 
ction of the eccentric lever which clamps 
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FIG. 8. CONSTRUCTION OF JIG FOR DRILLING A 
STEEL BLADE 


the work in place. The work as seen at 

Fig. 8, when located on the jig has one 
end lying against the stop pin L, while 
one side of the body rests against the 


lower ledge of the jig leaf M. This ledge 








F BOLT 
considerably lower than the hinge pin 
ipon which the 


e clamping lever N 


| 7 > - 

leat 1s swung and when 
is operated it not 
work back 


ledge under the leaf but also presses it 


nly forces the against the 


ndwise against the stop pin L. The pres 
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sure against the leaf, of course, tends to 
draw the latter down tight, holding it in 
The 
pieces drilled in this jig are accurately 
milled to thickness and with the face of 
the jig wiped off clean there is no op 
portunity for the leaf to assume any po- 


place during the drilling operation. 


sition except the correct one. 

Fig. 9 illustrates a jig for drilling four 
holes in the corners of a flat plate which 
is ahout 11 inches long by 4 inches wide. 
The work is slipped in this jig against 
stops A, B and C. There is a spring-ac- 
tuated bolt at D which presses the work 
tight against the stop C and another bolt 
at : which is drawn up by a nurled nut / 
to press the work against stops dA and B 
he inner end of bolt D is milled to the 
form of a reversed wedge G against which 
bears a wedge H which is acted upon by 
a sleeve / when nut F is tightened to draw 
hook bolt E against the side of the work. 
It will thus be seen that when bolt D 
is forced against the work by its spring 
the action of tightening bolt E by nut 
F will grip bolt D firmly by means of the 
wedge surfaces so it cannot withdraw 
from the work. This means then that the 
simple tightening of one nut, F locks the 
work at both sides and ends, while loosen- 
ing the same nut releases the work at 


once 





A Set of Bolt Heading Dies 


By F. O. MEANS 

show a set of dies for 
We recently 
bolts of this 


[he sketches 
making fillister-head bolts 


finished an order for 500 


< 4 - 























HEADING DIES 


of open-hearth steel ranging 
We headed 


mad 
from 4 up to Io inches long 


kind 


the entire 500 in 2% hours. The dies 
need little explanation. We used 47/64 
round open-hearth steel The stock is 


placed in the bottom and given 


GroOoV< 
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one blow with header No. 1, which 
gathers the stock. It is then placed in 
the top groove and given a second blow 
with the slotting tool, which shapes the 
head and also makes the slot in the head. 
Two strokes of the machine finish the 
bolt. 

The dies can be used in any heading 
machine. It is needless to state that the 
stock must have a good soft forging heat, 
as the life of the tools depends upon this. 





Japanese Machinery Imports 
for 1907 


By ARCHIBALD J. WOLFE 


From official Japanese statistics of ma- 
chinery imports for 1907, a most remark- 
able increase appears to have taken place 
in these imports. The figures are all the 
more interesting to manufacturers of ma- 
chinery as the classification in this last 
issue of statistics has been more special- 
ized than is usual with such statistics. Im 
ports of machinery into Japan for 1907 
amounted to $14,138,000 or 49 per cent. 
($4,709,000) more than in 1906. These 
are easily record figures and are 112 per 
cent. ($7,454,000) in excess of the aver 
age for five years preceding. 

The following table sl ows the figures 
for the different kinds of machines and is 
taken from the customs returns. These 
machines have never been previously 
classified in Japanese official statistics and 
afford the first official idea as to the com- 
parative imports of various classes of 


machinery. 


Spinning machinery 


Cotton J $1,434,000 
Wool 25,500 
Othe: 501,500 


Klectric machinery: 
Dynamos and electric motors 


904,500 


All other. 393,000 
Steam boilers 747,000 
Steam engines and parts 689,000 
Pumping machines 555,000 
Lifting machines 548,000 
rurning lathes 518,000 
Steam turbines 513,000 


Papermaking machiner s 413,000 


Weaving machinery: 


Cottor 176,500 

Wool 165,000 

Othe 155,000 
Mining machine! 97,000 
Screwing machines 95,000 
Hydraulic motors 91,000 
Slotting machines 74,000 
Distilling machinery 54,500 
l'elephones 53,500 
Knitting machine- 49,500 
C'ypewriters. 41,000 
Steam hammers 40,000) 
Beer-brewing machinery 40,000 
Shaping machines 37,500 
[ce-making !machinery 29,500 
Sewing machines. . 383,500 
Drilling and boring machines 347,500 
Gas engines and petroleum engines 280,500 
Planing machines 234,500 
Sawing machines. 192,000 
Printing machinery 149,000 
Milling machines 142,500 
Hydraulic presses ey: 126,000 
Cotton printing machiner) 22,500 


Shoe-making machinery 22,500 


Diving apparatus 16,000 
All other machinery 3,881,000 
rotal . $14,138,000 


IMPORTS OF MACHINERY IN JAPAN 
DURING 1907. 
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A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Turning Steel Gas Engine Cams 
on the Lathe 


After repeated failures to get satisfac 
tory results from chilled castings it was 
decided to make the cams for high-speed, 
vertical cylinder gas engines from steel 
forgings. The greatest difficulty in the 
way was to find a cheap and satisfactory 





lathe was removed, 
fitted the cast-iron slide 
3. The top of this is machined to re 
ceive the roller brackets B and C, and also 
the top slide with the tool holder belong 
ing to the machine. The roller brackets 
are castings planed on the bases to fit 
slots in A and bored at exactly the same 
hight as the center of the lathe mandrel 
to receive the hardened and ground pins 


and in its place was 
A, Figs. 1, 2 and 
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method of machining the cam faces to 
the required shape. 

The method adopted, as here described, 
and shown in line drawings, proved satis- 
factory in every way, so that now, hard- 
ened and ground cams can be produced of 
any desired shape as readily and almost as 
cheaply as if their profiles were regular. 
In Figs. 1, 2 and 3 is shown an exhaust 
cam on its arbor as being turned on its 
face. The cams are bored, faced and 
turned—exclusive of the face—on other 
lathes and keywayed before being brought 
to this machine for turning the face 

The cross slide of a Lodge & Shipley 
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D and E, 
ened rollers F and G, each ground exactly 
Che brackets B 
and C are fixed to the slide A by bolts 
Means for ad- 


upon which are mounted hard- 


three inches in diameter 


a b and ¢ d, respectively 
justing the back bracket C are provided in 
the dog H. This is a steel piece with a 
head to fit in the T-slot and is capable of 
being fixed in any desired position along 
its length by forcing the set screws e and 
f against the top of the slide, when the 
adjusting screw g may be brought into use 
to set bracket C into place. Two cams, / 
and J, mounted on the arbor K and lo- 
cated radially by the feather L running 


IDEAS 


the length of the working portion of the 
arbor, longitudinally by spacing collars O 
and P, and fixed by nut N (which also 
fixes the cam to be turned) serve to im 
part the desired movement to the slide 

With the motion cams arranged and 
made as shown, each roller is in contact 
with its cam during the whole revolution 
thus rendering the usual weighted chain 
or rope entirely unnecessary. The method 
and tools employed to produce these two 
motion cams is the most interesting part 
of the job: 

To start with a master cam in profile 
exactly like those it is proposed to make 
is produced. This is made from a steel 
forging, bored and keywayed to fit the cam 
arbor, and faced to about 1 inch thick. It 
is then marked out and shaped to the 
lines, then filed up square and smooth 
The shape of this will be about as shown 
by the inner lines of the sketch, Fig. 5; 
also by Figs. 7 and 9. Two other forg- 
ings are then procured in shape similar 
to J and J, Fig. 3. These are bored and 
faced, then keywayed in position, as 
shown, the kevways being located with 
sufficient accuracy to insure the faces tool 
ing up. 

The lathe 
Fig. 4, for turning the first motion cam / 
Here the back-roller 


is then set up, as shown in 


Figs. 3 and 4 
bracket C and adjusting dog H (Fig. 2) 
are not shown, as they are not required 
for this operation, while in place of the 
three-inch roller in front bracket B, is 
substituted F as small as practicable; 
that is, one incl diameter, running on 
a pin one-half inch in diameter. This 
pin C has a head made to fit the 1t-inch 
while the small end is 
threaded for nut D, which holds support 
Both 


roller F are hardened 


hole in bracket B 


ing bush £ in position, shown 
the pin C and the 

nd ground 
While the master cam M is revolving 
when the motion cam 7 is being turned by 

tool 7, a weighted cord G, anchored 
screw HT in the slide and running over 
sheave S, keeps the roller F in contin 
h the master cam M 


thus causing the tool T to turn the cam 


uous contact wit 


/ to an outline resembling the cam M 
But J will not be just like M because M 
works against roller one inch in diam 


eter, while the tool operating on / has a 


point. The difference in shape is about 
as shown in Fig. 5, referred to above, 
where the master cam is mentioned as 
being shaped to the inner lines; the outer 
lines represent the resulting shape of the 


M 


motion cam 7 when it has been turned, as 


described 








74 


To get better results the roller F and 
pin C are replaced by a pin that is as 
nearly a knife edge as is practicable, 
shown at X, Fig. 4. The section in this 
detail shows the shape of the pin along 
that part which comes in contact with the 
cam face. With this pin in position the 
lathe is revolved slowly and the weight 
at the back reduced to a minimum; the 
operator assists the slide back to prevent 
the face of the master cam M from be- 
coming scored while the tool removes the 
fullness shown in Fig. 5, thus making the 
two cams alike. 

3ut it is intended to turn a cam of the 
same shape as M from a motion cam in 
contact with a 3-inch roller. Upon exam- 
ining the motion cams / and J, shown in 
Fig. 3, it will be seen that the front cam 
] is far narrower at the nose than that 
shown in Figs. 5, 7 and 9. By referring 
to Figs. 6, 7 and 8 the reason for this 
will be readily understood. Figs 6 and 8 
show the outlines of the cams in con- 
tact with rollers 3 inches in diameter, 
which would produce the shape shown at 
Fig. 7 and at Fig. 9 with a pointed tool. 
These cam outlines are developed on 
paper in a very simple manner. 

The outline of the cam it is proposed 
to make is first drawn and about it is cir- 
cumscribed a circle of convenient size. 
Two equal circles are also described on 
the same line X Y. The portions of the 
circumferences coming within the region 
of the irregular part of the cams are then 
divided into any number of equal parts 
commencing on the line which is drawn 
to coincide with the largest radius of the 
cam (see 0, I, 2, 3, 4, 5, 6 in Figs. 6, 7 
and 8). Lines are then drawn from the 
center of each circle through each division, 
incidentally intersecting the cam outline 
in Fig. 7. With the compass point at 
center D these points of intersection are 
projected to the base line X Y and trans- 
ferred to each circle in the order shown 
in the sketches, and from thence projected 
to intersect with the radiating lines coin- 
ciding with those in Fig. 7. With the 
point of the compass on the radiating 
lines, arcs of radius equal to the roller are 
then described to pass through these 
points of intersection. A line drawn fairly 
to touch these arcs will conform to the 
shape of the derived motion cams. The 
development of one side only is shown in 
the sketches as both sides of the cams are 
symmetrical in this case. 

These shapes are accurately produced 
in the lathe by grinding the motion cam 
I, Fig. 4, with an emery wheel of exactly 
the same size as the rollers. This is 
mounted on a tool holder, as shown in 
Fig. 10, in plan and elevation. The wheel 
is driven from overhead works arranged 
for this purpose. The grinding attach- 
ment, as shown, consists of a casting A 
fixed to the tool-post slot by a % bolt. 
It is bored at the exact hight of the lathe 
center to receive the hardened pin B. The 
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phosphor-bronze sleeve D, which has a 
flange at one end and is threaded at the 
other end to take the steel nut E, is bored 
a good running fit for the pin B. Upon 
D is slid the emery wheel F, washer G 
and pulley H, which are all fastened se- 
curely to the sleeve by means of the nut 
E. Effective means of lubricating the 
bearings are provided but not shown in 
the sketch. 

‘With this grinding attachment in posi- 
tion in place of the tool and holder (see 
Fig. 4), the high places a and b, Fig. Io, 
were readily removed. The motion of 
the carriage is guided as before, with the 
knife-edge pin x, Fig. 4, in contact with the 
master cam M. But it is unnecessary to 
run the lathe by power through the whole 
revolution, so the spindle is given a back- 
ward and forward motion by hand past 
these high places until they are removed, 
then a few complete revolutions until the 
wheel cuts all around, when the first- 
motion cam is reduced to the required 
shape, as shown at /, Fig. 3, and also 
in Figs. 8 and Io. 

Having produced the first-motion cam, 
it is comparatively easy to produce the 
second as at J, Fig. 3, and the method of 
procedure is as follows: The master cam 
M on arbor A, Fig. 4, is replaced by the 
first-motion cam, just produced; while the 
sceond cam to be machined is secured in 
the same position as that formerly held 
by the first-motion cam as 7, Fig. 4. The 
frcnt bracket B is removed from its place 
on the slide, while the back bracket C, 
Fig. 2, is fixed in its place in the 
back slot of the slide. Means are pro- 
vided to keep the roller G in constant con- 
tact with the first cam when the spindle 
revolves while the tool i Fig. 4, turns 
the second cam approximately to shape. 
It is, of course, ground to correct shape 
with an emery wheel exactly the size of 
the roller it has to work with, after turn- 
ing. The two cams are now ready for 
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mentioned are necessary to do this, for 
with the master cam working against a 
roller of the same diameter as the emery 
wheel, the exact shape will be procured, 
the roller and cam being kept in contact 
by means of the weighted cord, as shown 
in Fig. 4. 

Fig. 9 is intended to show the exces- 
sive clearance required on the turning 
tool. Difficulty was at first experienced 
with the tool, but after some experiment- 
ing a shape was evolved which would take 
a cut % inch deep 1/64 feed at 100 feet 
per minute surface speed. Thus a cam 
5 inches diameter can be turned on the 
ace in about 20 minutes, including fixing 
on the arbor. To obtain correct results 
it is absolutely essential that the point of 
the tool be set exactly to the same hight 
as the lathe centers. 


Loughborough, Eng. G. H. Gress. 





A Fixture for Bending Flat Stock 
on Edge 


This bending device is for forming out 
of flat-steel rod, as shown in Fig. 1, the 
shape shown in Fig. 2. In the ordinary 
course of events, the shape shown in Fig. 
2 would be stamped out of solid metal, 
thereby causing a tremendous waste of 
material. The fixture shown in Fig. 3 
does away entirely with this waste, and 
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THE BLANK AND THE FINISHED BENDS 
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BENDING THE FIXTURE 


use, when arranged, as shown in Figs. 1, 
2 and 3. 

It was expected that it would be neces- 
sary to harden the motion cams and re- 
grind their faces, but it was decided to 
try the first pair soft, when the wear was 
found to be scarcely discernible. 

It is often desirable to grind the faces 
of some cams after they have been case- 
hardened. No additions to the tackle here 


work can be turned out in great quanti- 
ties owing to the simple method of form- 
ing the two ‘bends. 

In forming the first bend, take the rod 
and lay out a center line; then place it 
under B and between C and D so that the 
center line is at G. Adjust the stop E 
and lock with the set screw H. Clamp 
the rod down with A, tighten B with F 
and form the first bend with the fixture 








~ We w we S PA 


o oO 


re mh 1) YM Ow 


Ss 8 = 


.- —— 


— ww eh, 





July 8, 1900. 


shown in Fig. 4; the roll working from 
position I to 2. 

The second bend is made by placing the 
rod in the position with relation to the 
pins C and D, shown in Fig. 2, and tight- 
ening up B as before, the roll in this case 
working from position 2 to 1. The work 
is then taken off the fixture by loosening 
up F and turning the work until B will 
slip through the center. JJ are two 
springs for keeping the clamp A up when 
not in use. J is for keeping B in position 
and K is for allowing the fixture to be 
held in a vise. 


New Haven, Conn. Joun R. Jarvis 





What Is a Good Running Fit? 
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ing companies, whe asks that its name be 
not given, writes as follows: 

“Referring to your letter of recent date 
in regard to running fits, we would say 
that our factory advises that the standard 
clearances which we allow in thousandths 
are shown in the following table: 


Shaft 
Diameter Clearance. 
if inches 3to 4 thousandths 
1? inches 3to 4 thousandths 


2 inches "(3 toJ4 thousandths 
2} inches 3to 4 thousandths 


24 inches 3to_ 6 thousandths 
2? inches 4 to J6 thousandths 
3 inches 4 to ,6 thousandths 
34 inches 4 to! 6jthousandths 
4 inches 5 to }7gthousandths 
44 inches 5to 7,thousandths 
5 inches 6 to $8 thousandths 
54 inches 7 to 9 thousandths 


6 inches 9 to 11 thousandths 


Che Dodge Manufacturing Company, of 

















—_ne Mishawaka, Ind., one of our leading man 
[he publication department of the ufacturers of power-transmission machine- 
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DIFFERENT ALLOWANCES FOR RUNNING FITS 
proper allowances for running fits, and ferent classes of work for running fits 
there is an article on the same subject at Our ordinary bearings vary from 1 64 
page 234, of the AMERICAN MAcHINIsT. inch for 1 inch to a little over 1 32 for 6 
It seems to me that a good running fit de- inches. Our clutch sleeves, which are 


pends entirely upon circumstances and the 
conditions which a shaft or axle 
must run. I wrote to several concerns on 
the subject and it may interest your read 


under 


ers to know what is considered good com 
mercial practice for various lines of ma 
chinery 

One of the leading electric manufactur 


babbitted, run very much closer, varying 
from 0.008 to about 0.0015 inch. Our loose 
pulleys are sometimes made as close as 
A good 
standard on loose pulleys is about 1/64 


0.003 inch on the smaller sizes 
en a 2%-inch hole and varying propor- 
tionately for diameters above and below 
that. You will no doubt, find this very 


much freer than most people recommend, 
but we find that in the general trade there 
is more difficulty in having a little too 
tight a fit than there is in having the fit 
a little too loose.” 

In a different line of machinery, the 
Watt Mining Car Wheel Company, of 
Barnesville, Ohio, makes a liberal 
allowance for running fits as follows: 

“We 1/16 inch play in all the 
different sizes of wheels. For instance, if 
the spindle on a 2-inch axle is exactly 2 
inches, we bore the wheels 21/16 inch in 
32 larger all the way round. 


very 


allow 


diameter, or 1 
This will apply to both round or square 
axles. 

“The endwise play on 1/16 
inch more than the distance through the 
For a wheel 6 inches 


a wheel is 


hub of the wheel 
through the hub, the spindle on the axle 
would be 61/16 inch long. This applies 
to square axles, while on the round axles 
we always place a %-inch washer between 
the wheel and the linch pin, which makes 
the spindle on the axle 6 3/16 inches long 
when the wheel is 6 inches through the 
hub.” 

I have plotted, the 
A shows the allowance 
B, the Dodge sleeves; CC, 
companies’ allowance; D, 


and E 


various fits: Curve 
as given by your 
card; curve 
the electric 
Dodge 


ings 


loose pulleys, Dodge bear- 


The practice of one large fan blower 
concern allowed from 0.005 to 0.0010 inch 
clearance on fan journals from 9/16 inch 
up to 27/16 inches. This work, as every 
one knows, calls for 


and heavy belt tensions, and some of the 


very high speeds 


bearings have been in use over 20 years 

In our practice we allow from 1/64 to 
1/32 inch for ordinary bearings, and in 
idler 
from 


the case of certain small wheels, 


bearings, sprockets, etc., we 
1/32 to 1/16 inch play on a 1%-inch shaft, 


and find that this is about right 


allow 


Does not a good running fit depend 
upon speeds, conditions of service, and 
quality of lubrication’ 

Covington, Va Ws. SANGSTER 


Lubrication of Clockwork by 
Kerosene Vapor 


and intricate 
composed of clockwork or 
interested in the 


Che users of delicate 
mechanism 
similar devices, may be 
following kink 

I had a clock mechanism which refused 
to operate; the trouble was, undoubtedly, 
due to lack of lubrication and dirty bear- 
ings. There was not time to disassemble 
for a proper cleaning, and a lady, hearing 
it discussed, taking a woolen 
cloth, saturate it with kerosene oil, lay 
it near the mechanism and close the case 
Although skeptical of the ef- 
fectiveness of this plan, I tried it. In a 
few hours the wheels began to turn and 
Probably 


suggested 


somewhat 


have run steadily ever since 
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the light vapor from the oil provided the 
slight lubrication required 

Rochester, N. Y Ratpw W. Davis. 

[More probably the vapor “cut” the 
Id gummed oil which acted as a brake. 
A common method of cleaning clocks is 
to wind them up and immerse in gasolene 
or kerosene, but it’s not the right or the 
best wai Ep. ] 





An Efhcient Buz Saw Safety 
Guard 


Men who operate circular saws prove 
to be in the greatest danger of being in- 
jured, as the insurance companies set 
their rate the highest. So serious had this 
become that the State of New York has 


enacted a law compelling employers to 











AMERICAN MACHINIST 


[he man must be able to do any kind 
work he could do with the guard off, 
slit lumber in the ordinary way, bevel 
cross-bars for flask copes, split plank or 
fSasks of anv width or length. There was 
to be nothing about the rig that the work- 
man could take off and hang up, ln 
change that he could not make in sec 
ond of time. It must protect the saw, 
keep pieces off the top of the saw and, 
so far as possible, keep the sawdust down 

The side view shows how the guard 
swings out of the way as the plank is 
pushed up to the saw, the counterweig| 

nearly balancing the guard that a slight 
extra force is just enough to stead) 
work. 

The sheet-steel blade A, slightly thinner 
than the saw, holds that part severed from 
the plank from being caught by the saw 
\nd the top ledge and angle, shown 1 
} 


dotted lines, throws the sawdust dow1 


The operator can, bv pulling 


lh B 
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SA 
« a 
} View te \ , Vv. 
FI N UZ SAW SAFETY GUARD FOR A MODERN SPLITTIN« 
AW 
lac 17 ‘ ward - their P ] | ] 
place some sort of a guard over their screw handle / raise the guard 
Saws point and lock it from falling any lower: 
Being ordered by the State inspector to but it only locks a stop, which still leaves 
sO protect our saws, with the hint that the guard free to lift higher For in 
to comply with the law something must stance, he m: have a lot of 114 


irkmen used it 
or not), this question came to mind: Shall 


be done (whether thx 
we scheme up something to comply with 
the law, or something to keep the men’s 
hands, far as possible, out of danger? 

Either because | have some sympathy 
with the men, or because I like t tackle 
dificult problems, the latter plan was 
idopted [here were two cases in the 
shop, a Baxter D. Whitne) 
saw, and a very good modern splitting 
saw in the foundry-carpenter shop. The 


dimension 


Whitney machine is so far h ipeless, but 
for the other the cuts show the result 


[he conditions in this case are these: 


plank to split, and raises the guard to the 
right hight and makes the stop fast, then 
a crook or 


hump on it, which will go through without 


there may come a plank wit] 
resetting the stop, as the guard can lift 
over it 


timber to be sawn is 


If a plank 
deeper than will pass under the guard, the 
whole thing can be tipped up out of the 
way on the hinge joints shown in the end 
view This view shows how the rig is 
secured to the frame of the machine, an 
essential feature, as the blade A must 
always come in line with the saw. 


The old-time wood-frame saw bench 
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iten had a blade come up from below, 
but had to be abandoned when the lifting 
saw was adopted, and often before, owing 

» the difficulty in keeping it in the proper 
place on the wood frame. This rig per- 
mits of tipping the table as before. 

lhe rig apears to be a good one, as the 

en do not tip it out of the way all the 
time. They cannot take it off and hang it 
up. It costs, as do all good things, but 
f it saves one man’s hand it’s worth the 


Joun E. Sweet 





A Simple and Accurate Casting 
Outliner 


lhe outliner was designed to make the 
rocess of making a drawing from an ir- 
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regular piece easier and less chance for 
errors in dimensions 

By clamping the piece to be detailed to a 
surface plate or any smooth, flat surface, 

» that a plan of the piece is same as the 
view desired, we can prick, on paper 
placed under piece, with the needle D the 
true outline. From this outline dimen- 
sions can be laid off to any scale desired 

A shows the needle a little above the 
surface of the paper, being held up by the 
spring B against the pin C in the square 
blade. With slight finger pressure on top 
of the needle, we prick the paper at the 
point Y, a point directly under Y, on the 
casting. By repeating this at various 
points along the edge of the casting, we 
get an accurate plan view of it on the 
paper 

Lynn, Mass E. J. Witson 
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Discussion of the Previous Question 
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Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Hardening and Cooling Speeds of 
Steels 


James Steel, in his article on page 492 
entitled “Recalescent Point in Hardening 
Tools,” gives some information that is to 
the point, and it is just what I have been 
hunting for. It is very apparent from his 
article that he has full practical well 
as theoretical knowledge of this subject, 
and it that he willing to 
share his knowledge with others, and he 
certainly is able to convey his information 
in an understandable manner. 

His article seems to have been brought 
out, at least partly, by one written by me, 


a> 


also seems is 


and mine was inspired by the fact that ex 


periment had shown it to he easy to de- 
termine the recalescent point by the use 
f{ a magnet. 

While I have done some experimenting 


with a compass for the kind of work done 
in the shop, I much prefer a small horse 
shoe magnet It is not so sensitive as 


the compass, but neither is it so subject 


to influences which do not come from the 
piece of steel being heated 


can be used, for instance, and will tell if 


The magnet 


that end is abov ‘ritical point or not 
I have not been able to get such informa- 
tion by means of the compass 

Mr. Steel's article shows us that all 
irticles are not to be dipped at the same 
heats, or in other words, at the same tem- 


int 


perature distances from the critical 1 
I am not entirely clear as to this point, 


but if I get his meaning right I under 
stand that if several identical tools be 
made from different steels these tools may 
each require to be heated to a different 
degree from the critical point to get the 
best results 

This being so, I would ask if his ex 
perience has shown any general rule for 
this? 

As it is fact that the critical point 


is higher in low-carbon steels than it is 


in high-carbon steels, up to a certain point, 


therefore, the temperature of low-carbon 
steel, heated for hardening, would have 
to be higher than it would need to be 
for higher-carbon steel: but would hav: 
to be higher above the critical point or 
not 

IT understand also that different-sized 


heated 
the 
tempera 


pieces of the same steel have to be 
to different 


larger the piece the higher th 


temperatures, and thus 


ture should be, would be mv natural con 
clusion 
T would lik 


In the information which 


PAY 


to get | am not seeking information 
as to differences which have to be made 
because of the shapes into which the steel 
has been mad [ understand that often 
the hardening process has to be modified 
because of such differences, or at least 
it is. 

I see that John Sirius, on page 753, 
gives some light on the matter as he sees 
it, and that he also refers to the very 
valuable article by E. F. Lake. In Mr 
Lake's article he says, “To harden steel, 


therefore, it is necessary that the heating 


produces a change in the structure, and 
that the quenching which follows the heat 
part of th 
clements produced by this change of struc 


In an 


will retain a whole or a 


ing 
as 
temperature of the steel 
the 


It is, therefore, necessary, 
nealing, that the 


ye 


ture. 
slightly above 
Farther 
f the 
reduction of both the 
strength el and the crystal 
lization spoken of s 


agraphs 


raised to a point 


point of transformation.” along 


he says: “This coarsening marten 


site, the tensile 


and 


ngation 


me ltIew par 


back have led to the conclusion that in 
practice 40 degrees Fahrenheit above the 
highest point of transformation is the ex 
reme limit that steel should be raised to 
btain the best results in hardening. The 
same figure also holds good for anneal 
These statements seem to be positiv 
ind would indicate that a piece of ste« 
should be quenched as soon as it has been 
heated beyond the critical point. If this 


fact that it 
should be 


quenched as soon as it no longer is able 


is positively indicated by the 


is no longer magnetic, then it 


to detlect the needle of the compass oO! 
stick to the horseshoe magnet, for then 
the change would be complete and the 
range of 40 degrees would not leave mucl 


margin 


All the mystery thus having been taken 


away from the art of hardening, and the 
magnet furnishing a means of knowing 
the proper heat, it remains to proper] 
quench and temper the steel 

Following through Mr. Lake's articl 
the part relating to the various baths it is 
found that perfect hardness could be ob 
tained only by instantaneous cooling whicl 
f course, is a practical impossibility. The 
degrees of hardness are caused by the 
speed of cooling. If I am right in und 
standing his statements the various baths 
owe their value entirely to their effec n 
this rate of cooling. Owing to their shape 


some pieces will not stand extremely rapid 


cooling. Owing to the uses to which thev 


ire to be put some pieces do not need to 
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late to the heating of the steel. In think- 
ing the matter over I have tried to think 
of what happens when a piece of steel is 
quenched. The bath takes the heat from 
the outside of the steel, while the heat 
that is in the inside flows to the outside 
The outside is thus being cooled from 
one side and heated from the other. With 
a bath kept at an even temperature the 
rate of cooling would still vary with dif 
ferent sized pieces, for if the size (diam- 
eter of a ball, for instance) is doubled 
the amount of heat that has to pass 
through a given sized area of the surface 
is also doubled, and it seems certain that 
the more heat that has to pass out the 
longer it will take it to pass out. 

If we had a bath that would absorb the 
heat as fast as it came to the surface, then 
the cooling would be as fast as the heat 
could pass from the interior to the surface 
Unless the interior gave up its heat with 
very great rapidity it could not be per 
fectly hard. Naturally this rapidity de 
creases as the diameter increases, and so 
the degree of hardness decreases and we 
find that the interior of a large ball is not 
very hard 

The surface of the ball may have been 
cooled so rapidly that it is intensely hard 
from having been cooled with sufficient 
rapidity through the critical point, but 
owing to the fact that heat is flowing 
from the interior the surface is not cooled 
below a tempering temperature, and so 
this hardness is tempered. The larger 
the ball the more time and heat there is 
to do this tempering and so the softer 
the surface is 

While it seems to have been settled that 
a piece is harder in proportion to the 
rapidity of cooling, yet I have never seen 
anything that gives an idea of what the 
rapidity is for good hardening. For in 
stance, should the heat be extracted 
through the critical range in one second, 
or in a tenth of a second, or in a hun 
dredth of a second? Or if extracting it 
in a hundredth of a second gives perfect 
hardness what degree of hardness do we 
get from extracting it in a tenth of a 
second? Do we get the greatest rapidity 
of cooling through the critical range when 
Starting from a point just above that 
range, or do we get added rapidity by 
starting from a higher heat? 

These are only a few of the very many 
questions that have puzzled me. Whil 
hardness has been referred to, it is not 
everything in the manipulation of steel. | 
have found that heat treatment changes 
the properties of steels that are of too 
low carbon to be used as tool steels as 
radically as it changes the tool steels. | 
know even less about how to get the best 
results with such steels than I do about 
how to get it with tool steels, although | 
hope by a careful use of the microscopé 
to know enough to make use of the fact 
that such changes can be brought about 

Oul Citv, Penn W. OsrorNne 
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Comparative Tests of Two Shapers 
and Other Discussion 


[he May 6 issue contained an unusual 
number of items in which I found special 
interest and on each of which I desire to 
make brief comment. Mr. Noble’s report 
of tests of square lock and bevel slides 
for shapers, page 732, is something that 
we have all been looking for for years. 
[he conclusions reached are not those that 
| expected to see, as I formerly believed 
that the square lock would be capable of do 
ing better work than the other. It would 
help some if drawings of the gibs and pack 
ing could be published, as much depends on 
the means furnished of taking up wear 
and resisting upward forces. In the usual 
type of square lock where the upward 
pressure on the gibs is resisted by cap 
screws which bolt them to the frame of 
the machine there is a liberal chance for 
spring in the bolts themselves, which, if 
the bevel slide is planed out of the solid, 
would not be the case in the latter form 

I was struck by the idea of relieving the 
middle of the bearing surface on the 
frame. We do this thing here in the East 
on lathe tail spindles, head and tail stocks 
on lathes where they bear on the vees of 
the bed, but I had supposed that shapers 
were universally made with solid bearing 
surfaces the whole length According to 
Frofessor Sweet the two surfaces in con 
tact should have the same length for equal 
wear. While I do not entirely indorse the 
idea, I do think that in the case of a long 
ram reciprocating in a short bearing if | 
were going to do any relieving I would do 
it in short spaces on the ram itself, in 
stead of on the already short bearing in 
the frame. If good workmanship is avail 
able I see no reason why a bearing over 
the whole length would not be an ad 
vantage. Another point that would have 
a considerable influence on the rigidity of 
the ram is the means of supporting the 
packing, whether set up by means of lit- 
tle pointed set screws or by endwise mo 
tion on a taper seat with a metal to metal 


contact all over 


CuHart vs. EQuation 

If there ever was a case where the 
question of charts vs. equation made a 
strong showing for the chart it is in Messrs 
Smith and Poliakoff's paper on twist-drill 
tests, page 739. The equations mean nothing 
until plotted, then the curves mean every- 
thing. I think this tends to show that, 
where exact results are needed as a 
means of reaching some end, the equation 
: the more satisfactory; while, after we 
have once reached the end of our work 
the results when plotted are more easily 
comprehended and remembered. In this 
connection I might mention a case that 
\ friend of mine had a 


cubic equation to solve I suggested to 


recently came up 


him that he substitute easy values in his 
Ile did so 


quation and plet the result 
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discovering that within much Wider limits 
than his work called for, the resulting 
curve was so nearly a straight line that 
a very much simpler equation in the first 
power was satisfactory. I like graphical 
representations because they keep in mind 
longer than equations. 


LEAVING A MACHINE RUNNING WHILE 
AWAY 

W. L. McL. has evidently been called 
down recently for letting his machine run 
while away from it, for at page 748 he 
tries to show that it is economical to let 
things smash occasionally. It is pretty 
difficult to make the boss see this at the 
particular time when the smash comes. 
The only safe way that I know is to have 
someone handy to stop things if anything 
goes wrong. The next best way is to 
have all grinding machinery, etc., close to 
the tool. The still better way is to have 
errand boys carry tools to the tool room 
tc be ground and give the workman no 
excuse for leaving the immediate vicinity 
of his machine. In this case though it is 
possible to overdo the matter, for often 
a finishing tool will chatter when working 
on a poorly supported part, and require 
small changes in its angles to cure it. It 
is pretty tough also to be tied down to 
one place when everything is apparently 
all right on a cut running for an hour. 
Some foremen won't even let you read a 
book, to say nothing of whittling out a 
pattern for a tool or any other useful 


work 


A Bett Drive CHANGE 


Mr. Anthony's belt problem, page 751, 
looks like a lot of work to get around a 
very small difficulty, but there seems to be 
no other way out of similar cases. Most 
of the difficulty seems to come tn the 
twisting of the belt, which takes power as 
well as reducing the total tension on the 
belt. Of course, if a belt is twisted it 
tends to stretch the edges and compress 
the center. When tension is put on when 
the belt is used as a crossed belt the edges 
of the belt reach the breaking point long 
before the center is brought up anywhere 
near that point. I doubt if the additional 
length of belt, in itself, is any gain though 
many people seem to think that a long 
belt is all that is needed to make a satis- 
factory drive. 


MACHINE-SHOP SAFETY DEVICES 


Why do safety devices seem to origi 
nate across the water? Are we more reck- 
less and do we hold life and limb cheaper? 
or are we so much more careful that we 
do not need them? T recall one place 
where I worked; we had a large planer 
whose table was nearly down to the floor 
level. We used to cross on that table day 
in and day out while it was running. 
Often there was only a foot at the end of 
the table beyond the work but we crossed 
just the same. In some 15 years no one 


slipped. T never crossed without thinking 
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what mighf happen if I got a leg down be- 
tween the end of the table and one of the 
cross ties in the bed, and the planer hand 
was off talking with someone else. We 
think of aéronautics as being risky but I 
don’t know that it is any worse than 
veryday life in a shop, and that is not 
circumstance to the risk in getting to 
ind from work. Then again, think of the 
number of people who die in bed! 


GRADUATING TAILSTOCKS 
lf Mr. Bean is going to have his tail- 
stock graduated for the set over, he ought 
really to have an adjustable zero mark. 
There are very few lathes built that do 
not need one and fewer run in such a way 
that a positive stop is allowable. What is 
needed is one of these three-dimension 
charts, where one dimension gives you the 
set over for different positions of the tail- 
stock along the bed, another, a correction 
for the distance the tail spindle projects 
and the third a correction for each man 
that grinds the centers. A cheaper sub- 
stitute is to buy a universal grinder. 


Springfield, Mass. ENTROPY. 





Industrial Education 


In the AMERICAN MACHINIST, page 941, 
I noticed an editorial concerning the com- 
education of the 
Some im- 
under 


industrial 
Association. 
excusable 


mittee on 
Manufacturers’ 
patience is manifest, 
present conditions, with the slow progress 
of the industrial-education movement 
toward a practical realization of the ideas 
expressed by various agencies advocating 
trade training. Doubt is expressed in the 
editorial whether our public schools can 
to our industries along 


be of much us¢ 
trade educational lines on account of the 
supposedly enormous cost involved in fit- 
ting up the schools for trade schools. 
Permit me to say that the trend for in 
dustrial and trade training is so recent, 
and is still in the experimental stage to 
such an extent that in justice to all con 
cerned we, in the United States, cannot 
possibly expect more than has been done 
already which, it is true enough, is mighty 
little, if judged by the urgent needs of the 
manufacturer 
iwo EpucarioNAL TENDENCIES 
Our whole educational system as well 
spirit is not adapted to 
of our industrial con- 


as our social 
meeting the needs 
ditions and, therefore, we are in a period 
)f transition which, with any institution 
r organization, is unavoidably a period 
of trials, vexations and difficulties. How- 
ver, two tendencies are making them 
manifest among those who are 
ctively engaged in an effort to meet the 
educational wants of our industries for 
skilled workers. One tendency is in favor 
might call the short-cut 
schools which serve 


selves 


of what we 


method of shop 
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purely individual needs for increased skill 
and productive capacity of local firms or 
railroad shops, without reference to the 
needs of other industries or the commun- 
ity in which the firm, having a shop 
school, is located, nor yet without any 
reference to the source of supply and pre- 
paration of those who are to furnish the 
desirable material for the successful shop 
school. The community in which an in 
dividual shop school is located is indi 
interested in the 
light of 
a dividend-increasing venture of a selfish 
nature and, therefore, not particularly in 


rectly only, if at all, 


enterprise, considering it in the 


clined to make sacrifices in the shape of 
increased taxation to provide the neces- 
sary facilities in equipment and teachers 
demanded by the needs for suitable 
preparation of the material which 
keep the shop school going. And it is 
obvious that the more a shop school is 
obliged to do preparatory work which 
ought to have been done in the common 
school, to that extent the shop school will 
cost more and be less effective for the 
purpose intended. To the degree that 
economic pressure demands in the future 
increased skill or knowledge, or both, to 
that degree the shop school will become 
more unsatisfactory in its results, or out- 
put, if you please, because of the rela- 
tively more 
available material. 


must 


inferior preparation of the 


The other tendency is to make our edu- 
cational schools for 


the masses of our industrial workers in 


System preparatory 
the same sense and to the same degree, in 
their way, that the high school prepares 
for professional life and the grammer 
school prepares for the high school. If 
it is right and equitable to spend the tax- 
payers’ money for the preparation of 10 
nonproducers, why should it not be right 
to spend the money for the 
preparation of the 90 producers? 


taxpayers’ 


[He Pustic SCHOOLS AND INDUSTRIAL 
EDUCATION 

As the educational representative of 

advocate taking the 

thus 


national industry | 
into our 
people interested in the 


whole people confidence, 
making all the 
vocational training of all the industrial 
workers. But I am not in favor of turn- 
ing our schools into trade schools. I am 
not in favor of having our boys spend one 
or two or more years acquiring manual 
dexterity in the school which our bright 
American boys will acquire in six months 
What I am working for for 
the school to do is give industrial educa 


in the shop. 


tion, that is, preparatory training for 
vocational life up to 16 years of age and 
then have the school supplement and 
complement the actual work in the shop 
by the school teaching that technical and 
theoretical part of a trade, in evening or 
half time, or shop schools, which cannot 
be acquired in the shop in learning the 


mechanical part of a trade or occupation 
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| would be in favor, though, of having the 
usual manual-training equipment in every 
school. 

[his would not cost so much. We can- 
not eat the cake and keep it. We cannot 
expect to get dividends and high wages 
and maintain a high standard of living 
without the proper standard of efficiency. 

\ few large corporations can maintain 
shop schools, but most of our industries 
cannot do that [hey cannot afford the 
expense nor would it be practical. 

If the city of Munich, Germany, not 
in industrial center as many of our cities 
are, can afford to support 48 distinct trade 
schools and 12 industrial schools, or one 
industrial school to every 8700 inhabitants, 
the population being 520,000, then why 
should a rich country like ours not be 
able to support the necessary number of 
the less expensive preparatory industrial 
schools? The superintendent of schools 
of Munich plans to have 72 distinct trade 
schools. In the editorial of the Ameri- 
cAN Macuinist the Fitchburg plan is 
favorably commented on. Well! By that 
plan the school is turned into a shop and 
the boys coming from the shop school are 
given credit when becoming apprentices. 

Suppose there were 20 different trades 
in Fitchburg and every one should demand 
a school shop for preparation, would not 
that be expensive? And if Fitchburg 
could not afford that could each of the 20 
ndustries afford to have a shop school? 
And if not, would eventually the school 
be compelled to assume preparatory work 
for vocations as a matter of self-pre- 
servation ? 

It being admitted that the school must 
take up some of the preparatory, or so- 
‘alled industrial education, and this pre- 
paratory education being badly needed to 
hasten and perfect the specific trade edu 
cation under whatever form, it seems to 
ils to take up 
And to this end I am bending 
because I believe that the 
round is the 


be desirable to get the sch 
that work 

my energies 

longest way shortest way 

home in this case . 
P. KREUZPOINTNER.* 

[The plan whereby the public schools 


are to be made more useful by codperat- 


ing with and supplementing the work of the 
factories has our cordial approval as our 
readers must know. We can see no issue 
between our contributor and ourselves— 
Ep.] 


An Anti-chattering Device 


Referring to the anti-chattering device 
mn page 451 will “Cadillac” kindly explain 
how the boy pulled off the face plate and 
put on a jaw chuck while “the shaft was 
still on the centers.” 

Birmingham, Eng. xX 


*Vice-president, Pennsylvania branch ef 
the National Soclety for the Promotion of In- 
dustrial Education. 
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Comparative Tests of Two Shapers 


On page 732 of the AMERICAN MACHIN- 
IST, some tests were published making 
comparison between the V and square gib 
for the ram bearings of shapers. While 
the tests were undoubtedly fair, as com- 
paring the two shapers in question, they 
would hardly apply to the average square- 
gibbed machine. The V-gibbed machine 
was a standard back-geared crank shaper, 
while the square-gibbed machine was one 
made expressly for these tests, by the 
makers of the V-gibbed machine, and the 
results of the tests were published with 
their permission. We want to ask, would 
it not have been somewhat fairer to have 
taken a representative square-gibbed ma- 
chine for the comparison with the V- 
gibbed machine? Evidently the same pat- 
terns were used for the column and ram 
of this special shaper as for the V-gibbed 
machine, and it is possible that the sur 
rounding parts were weakened; other 
points of construction would make a dif- 
ference, as it is clear that it is not fair 
to arbitrarily change the construction of 
a tool at any such important point without 
changing the design of surrounding parts 
to suit. 

To. formulate a criticism on this, article, 
we must take a concrete example: one 
familiar, our own 
standard 16-inch back-geared crank 
shaper. We inclose a diagram similar to 
those shown in the article in question, 
cross-section of our ram 


with .which we are 


showing the 
bearing according to our present practice 
It will, be. seen that these measurements 
are very much greater all around than 
the square-gibbed machine used, and all 
together amount to about 50 per cent. 
more surface; besides our bearing is 
longer in the column, and the ram is 
longer. As we say above, the metal sur- 
rounding this bearing would make a dif- 
ference in the rigidity. The size of the 
clamps and how they are held to the col- 
umn, and the material and fitting of the 
side gib must also be considered. In our 
shaper this last is a heavy cast-iron strip, 
each one planed to a tapping fit, and 
scraped in under power. 

From the description of square-gibbed 
bearing in the article, we see that this 
bearing was not scraped in according to 
our practice. On a careful reading it will 
be clear that the top clamps could be 
drawn down against the ram, so as to 
affect the power required to pull the cut; 
we scrape these top clamps to the ram 
just as carefully as we do the side gib, 
but this was not done in the shaper in 
question. It will easily be seen that a 
poor bearing here would be directly op- 
posed to accuracy, and as the article 
states, if it were drawn down on the ac- 
would have taken too 
shaper 


curacy tests, it 
much power to drive. In our 
these clamps are drawn solid against the 


column in such a way that the ram is a 
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clese running fit to the clamps, just as it 
is to the side gib; in fact, the whole bear- 
ing is scraped to a true box fit under 
power, the side gib being planed to a tap- 
ping fit, and scraped to an iron-to-iron 
bearing. Being cast iron to cast iron, with 
proper oiling, it will soon form a glaze sim- 
ilar to case-hardening, and with the good 
workmanship and wide bearings there 
would be very little wear and small oc- 
casion for setting up. This can easily be 
done by any mechanic, from the side of 
the ramway, while the top of the column 
is slightly relieved in the center to allow 
for adjustment of the top clamps by scrap- 
ing or filing. This side gib is similar in 
action to a bushing in a circular bearing, 
and provides for an easy realinement of 
the ram, by any mechanic in any shop 
that affords a planer. 

In considering the ram bearing of a 
shaper, the peculiar thrust must be taken 
into consideration. It is evident that on 
a roughing cut the thrust is principally 
out with a strong upward tendency, and 
as the table is usually fed, will be toward 
the operator in front and to the opposite 
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RAM BEARING OF THE QUEEN CITY SHAPER 


side to the rear. The pressure on the V- 
gib would be nearly at right angles to the 
flat surface, with a strong tendency to 
draw down into the sharp angle, surely a 
effect that would take more 
In the square type the 
pressure would be principally into the 
angle formed by the side gib and top 
clamp, an angle more like the V of a 
planer than any other. In our opinion any 
manufacturer who tries to say that the 
V under the ram of a shaper makes it 
like a planer bearing must be standing on 
his head. On finishing cuts the V-gibbed 
machine becomes an inverted V, the top 
being cut out by the ram, with the bear- 
ing on the sides of the two planes, surely 
wedging up again, with a tendency to lift 
much more than a properly made square 
gib. 

We believe all the arguments that could 
be brought to bear would not convince 
some people, and one man has as much 
right to his belief as another. We believe 
that practical tests like the ones made are 
much more valuable; so we offer our 
shaper for comparison with any other, 


wedging 
power to drive. 
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and only ask conditions such as will be 
fair to all concerned. If these tests can 
be arranged for we will agree to pay our 
share of the expenses of the trial. 

If the above tests are made we will even 
put the burden of the proof on ourselves; 
we note the cuts, the article stating that 
“the machines were subjected to as heavy 
cuts as could be given without overload- 
ing,” and also that on a cut under power 
tests, which we suppose were the heavy 
tests of 0.3125 X 0.035, the horsepower 
required was 3.18. We will agree to re- 
move four times the cast iron without 
overloading, and not use more than double 
the horsepower required on the light cut 
as above. We will also agree that for 
every 0.01 of inaccuracy shown on the 
square-type machine we will not show 
more than 0.001. All we will ask, if these 
tests are made is, that there shall be a 
square deal for all, and that the results 
of the tests be given all the publicity pos- 
sible, by giving them to the AMERICAN 
Macuinist to be published in their first 
weekly issue of any month. 

QueEEN City MACHINE Toot CoMPANY. 

Cincinnati, Ohio. 





Belt Feeds in England 


With reference to your leading article 
on page 760, may we be permitted to thank 
you for your perhaps somewhat tardy 
recognition of the advantages of the belt- 
driven feed for milling machines? For 
many years we have manufactured a line 
of milling machines which have been con- 
tinuously developed in the direction of 
increase in weight and in metal-removing 
power, and we have throughout retained 
the use of a belt for driving the feed in 
preference to a gear drive in spite of the 
prevailing fashion. We have always be- 
lieved in our own policy and that it has 


not been altogether wrong is indicated by’ 


the results which are alluded to in your 
leading article. 

In support of your argument for the 
belt-driven feed we give the following 
quotation from an article published in the 
Engineer of January 30, 1903: 

“There can be no advantage in having 
a feed driven ‘positively’ providing that 
the alternative ‘nonpositive’ atrangement 
is sufficiently powerful for the heaviest 
work to be done. 

“There has been a tendency of recent 
years to make the word ‘positive’ into a 
kind of fetish.. In the majority of cases 
the adjective ‘powerful’ conveys a much 
better idea of what is desirable than the 
word ‘positive’ as applied to feeds, and at 
the same time allows the designer consid- 
erably more latitude and enables him to 
steer clear of dangerous breaking points. 
A great objection to all positive feeds is 
the danger of breakage should a jam take 
place, and this fact has been recognized by 
several prominent milling-machine mak- 
ers, who provide a breaking piece or some 
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similar device to save the gears from a 
general catastrophe in case of a jam. This 
appears to be a tacit admission that the 
so-called ‘positive’ feed requires to be 
made ‘nonpositive’ in order to be safe, and 
is an argument against rather than for 
positive feeds.” 

We should be glad to think that the 
tendency in machine design in the future 
is to be along the lines of efficiency rather 
than of fashion, and we believe that no 
better work could be done by the AMmErr- 
cAN Macuinist than to impartially ex- 
amine the symptoms of each mechanical 
epidemic at as early a stage of the dis- 
ease as possible. 

Atrrep Hereert, LTp., 

Coventry, England. P. V. VERNON 





A Variable Speed Heat Consumer 


I was very much pleased to read Mr. 
Osborne’s article on a variable-speed in- 
vention on page 957, as it is just what 
has been bothering me for some time, al- 
though |] had never thought of sending 
my: views to the AMERICAN MACHINIST 

I was visiting a nearby shop one day 
when a friend of mine greeted me with 
the remark, “Hello, Bailey, I’ve got the 
greatest variable-speed invention on the 
market. I have placed quite a few of 
them in the shops on trial and would like 
to have you interest your people in this 
thing. Come up and have a look.” Well, 
I had the look and witnessed about the 
slickest thing in variable-speed transmis- 
sion that it has ever been my lot to see 
He had it so variable that it would go 
from a crawl to a high speed and back 
again, and stop and start and, in fact, 
run at any speed, and all this with just 
the manipulation of one small button. I 
believe it could do a clog dance with the 
proper engineer at the throttle. 

I was very much struck with this and 
my sanguine friend showed me the parts 
of one not yet assembled. It was just 
such a thing as Mr. Osborne described 
and is doubtless the one that he had in 
mind. The governing apparatus, con 
trolled with one little button, was as nice 
a piece of mechanism as one would care 
to see, but when he showed me how he 
got the change of speed, with the con- 
sequent slipping, I asked him about heat- 
ing. “Oh, it doesn’t heat up; you can 
hold your hand on it at any time,” was 
his answer. “The clutch surfaces were 
so large and heavy that the heat is con- 
ducted away and radiated as soon as it is 
developed.” When I asked him about 
power lost in friction he tried to explain 
to me _ that none, that the 
governor .was so sensitive that it would 


there was 


grab and let go instantaneously, with prac- 
tically no friction. He may be right, but 
he has got me guessing. Perhaps’ he uses 
some of Mr. Grant’s new form gear teett 
on his friction surfaces, but if se they aré 
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very minute and invisible without better 
eyesight than mine. 

My own opinion is that it is a cross be- 
tween an absorption and a transmission 
dynamometer and would find a large field 
for the first kind of work, especially in 
the gas-engine testing business. 

I have since seen several installed in 
other shops, but none of them seems to 
have a great variation of speed. It strikes 
me that perhaps my friend does not care 
to put a machine with a large amount of 
variation out of his own shop. The loss 
of power through friction would, of 
course, vary with the amount of slip, and 
the greater the variation in speed in one 
machine the greater the slip. With too 
much lost power there might be a call for 
help from the engine room. 

Now I may be way off in my calcula- 
tions, but if so, I would like to have some 
friend of this variable-speed heating and 


ventilating plant set me right through 
your columns. 
Chicago, II]. B. J. 





Another Belt Drive 


The ingenious arrangement of a belt 
drive, shown on page 751, by Mr. An- 
thony, has suggested another which uses 
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ANOTHER BELT DRIVE 


one less pulley and avoids cutting the 
joist. The large drive pulley being 50 
inches and the driven 16 inches, it requires 
less than one-third the larger circumfer 
ence to secure equal belt contact 

Lynn, Mass A. A. Batt, Jr 


Method of Straightening Machine 
Tables 


I was interested in Dixie’s description, 
on page 840, of Mr. Armstrong’s method 
of straightening the small planer or mill 
ing-machine table, and wish to suggest 
one better way: Make the table so it won't 
get bent by peening. 

Assume the table to be for a planer or 
milling machine. Make one bolt slot along 
the middle, as usual, for locating the cen- 
ters or splining shafts, and put in cross- 
ways all the slots that can be gotten in, 
leaving the iron between the slots only 
about as wide as the slots themselves 

There will be at least four advantages 

this.. The table will stay straight; 


Ri 


bolts can be put in far more conveniently ; 
work will not need to be clamped so 
tightly to prevent slipping, and the chips 
can be more easily cleaned out of the 
slots. 

We have had a number of these cases 
of warped beds, as likely has every shoy 
and have cured it in our large 
machine by putting on a 
table, blocking it up on washers 
one-quarter the way from each end 
and for convenience have made the slots 


milling 
supplemental 
(about 


as above described. We were fortunate 
in having a traversing machine to dress 
out the slots. An Adams milling head 
on a planer, where they have no travers- 
ing machine, will do the job to the queen's 
taste. 


Syracuse, N. Y. Joun E. Sweet 





Transferring Holes 


The article by Ralph W. Davis on page 
751 interests me as I have used the de- 
vice shown. In Fig. 1 I show an improve- 
ment. A is a rod, preferably of cold- 
rolled steel as it requires no finishing. A 
small hole is drilled off center in the end 
The hole need not be more than 1/16 of 
an inch in diameter. A small hardened 
tool-steel pin is driven in the hole as 
shown as B in Fig. 1. When in the shop 
I had a series of these tools made from 
Y% up to about 2 inches diameter and 
found them very handy. 
it can be used I prefer the tool shown in 


However, where 








Fig. 2. The body of this is also made of 
FIG, I 
—; 
\ 
FIG, 2 American Machimnut, NT 
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cold rolled but the hole is drilled in the 
center of the end. This hole may be either 
tapered or cylindrical, to conform to the 
body of the small flat drill B, which is 
driven into the end. When making tools 
like Fig. 2, from inch upward, I made 
the drill for the end % inch in diameter 
so that it would interchange in the dif 
ferent bars. I find that there is less like 
lihood of error creeping in when using 
Fig. 2 than when using Fig. 1, even if the 
hole in the end is off center slightly the 
drilled hole will be concentric with th« 
guide hole if the bar is a good fit 

New Yorl E. A 


Drxie 
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Alloy Steels for Motor-car Construction 


Kinds of Steel to Use and Reasons Why. 


Hardening, Carbonizing, Forg- 


ing and Testing the Metal. Table Showing Composition, Strength, etc. 





BY 


At the beginning of the twentieth cen 
tury there was no automobile industry ; 
today, before one decade has passed, we 
see a new industry of imposing magnitude. 
There are in the United States over 250 
makers of automobiles, and this number 
does not include makers of commercial 
motor vehicles and trucks. In short, it 
refers to makers of cars primarily for 
pleasure purposes. ‘ 

Upward of 100,000 eniployees are di- 
rectly engaged in these factories, and not 
less than 4000 allied industries and works 
are more or less dependent upon the 
motor-car industry. Truly this is remark- 
able growth, and if, by reason of its years, 
this is still an “infant industry,” all must 
admit that it looks like a thriving infant. 

The exigencies of the demands of 
motor-car construction have proved a 
wonderful stimulus to the metallurgy of 
special stecls. The heavy moral responsi- 
bility which rests upon both the maker 
and user of alloy steels and the tre- 
mendous duty expected of these materials 
of construction—lightness without sacri- 
fice of toughness or strength—tend to 
make the requirements of the automobile 
trade most exacting. 


VARIABLENESS OF NICKEL STEEL 


It is inconceivable to my mind how any 
firm can conscientiously put out a car and 
not know intimately the materials used 
in every essential part. Yet such is fre- 
quently the case—gears are bought from 
A solely because his price is lower than 
that of B and C, but the materials from 
which they are made are often unknown 
to the purchaser and rarely specified 
cepting perhaps in a general way. 

For example, nickel steel is asked for. 
Now nickel steel is a delightfully variable 
and uncertain quantity as ordinarily made. 
To say that you use nickel steel is about 
as definite as to say you own an automo- 
bile—it may be a Packard limousine, or a 
farmer's high-wheel auto-buggy. Both 
run by their own power on four wheels, 
but there the resemblance ceases. There 
are of nickel steels—like pickles—at least 
37 varieties, and the user should know 
what kind of nickel steel goes into his 
gears and who makes the steel as well as 
the gears. 

Doctor Guillet, the distinguished French 
metallurgist, has previously pointed out 
that the constitution and mechanical prop- 


*Abstract of an address delivered before 
the Franklin Institute, Philadelphia, Penn. 

tGeneral manager of the Holcomb Stee! 
Campany, Syracuse, N. Y 


JOHN A. 


erties of nickel steel depend essentially 
upon the sum of the carbon and nickel. 
From my own experience I should add to 
this sum the manganese. One hears con- 
tinually in the trade nickel steel referred to 
solely by its percentage of nickel. Such 
expressions possess no real significance as 
a measure of quality or adaptability for 
various purposes. It is the skilful blend- 
ing of the elements carbon, nickel and 
manganese that counts, and the successful 
accomplishment of this is a fine art. 


THe MAKING OF SPECIFICATIONS 

Almost as bad as not specifying at all 
is the tendency upon the part of many 
buyers to tell the maker how he ought to 
make his steel; to specify chemical analy- 
ses and physical tests which are a misfit, 
and, to quote Dr. C. B. Dudley, to make 
the wording of the specification “a place to 
show how much they know, as well as 


MATTHEWS?# 


for crankshafts. With higher carbon we 
should prefer lower manganese. A small 
-per cent. nickel steel is used 
in about the same carbons. 

Certain firms claim to sell crucible 
nickel steels in these compositions; per- 
sonally, | have never known of a pound 
of such steel being made commercially, 
and the prevailing price of nickel steel is 


quantity of 5 


pretty substantial evidence that it has not 
been produced by the crucible process. It 
is usually made in the basic open-hearth 
furnace; with reasonable care, however, 
nickel steel can be made uniform, physi- 
cally sound, and free cutting in this way. 

It has remarkably good mechanical qual- 
ities when subjected to suitable heat treat- 
ment and is an excellent steel for case- 
hardening. In machining qualities it 
usually takes first place among the alloy 
steels. 

When extraordinary care is used in its 
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3 0.25 | O.86 3.45 

| ' 
TABLE 1. 


to display a mental attitude of favor or 
antagonism to any of the parties affected 
by it.” 

Without attempting any scientific classi- 
fication of alloy steels, or enumerating all 
types that have been used at home and 
abroad, I will briefly describe the princi- 
pal types used in the American trade. 


NICKEL STEEL 

Nickel steel is perhaps the most gen- 
erally used of the alloy steels. Its merits 
are often obscured by irresponsible mak- 
ers whose product lacks uniformity—we 
have even heard of the nickel itself being 
omitted. The analysis usually desired but 
not always attained is: Carbon, 0.20 to 
0.25; nickel, 3.50; manganese, 0.60 to 0.90; 
sulphur and phosphorus, not over 0.04. 
With carbon and nickel as above stated 
manganese ought never to exceed the 
limits mentioned. A slightly lower carbon 
is sometimes used for case-hardening pur- 
poses, and a higher carbon is much used 
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68 112 13.7 | 45 1550 F. oil 600 F. 
85 109 13.4 — 1550 F. oil 600 F. 
86 110 13.3 | 51 1550 F. oil 600 F. 
68 103 12.9 54 1550 F. oil 600 F. 
84/116 | 12.4 48 1600 F. brine. 
SS 12 12.2 | 48 1600 F. brine 
103 114 14.0 50.7 1550 F. water 212 F. 
7 88 15.0 54.6 1500 F. water 212 F. 
30 41 33.5 72.4 1400 F. oil 1200F. 
77 84 15.5 55.5 1500 F. water 900 F. 
130 | 137 | 10.0 36.3 1500 F. water 430 F. 
31] 45 | 31. 60 Natural, as rolled. 
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manufacture, and it is not made in too 
large heats or ingots, and when piping and 
segregating is avoided by confining the 
finished product to that produced from the 
bottom two-thirds of the ingot, we have 
an admirable product for many purposes. 

In manufacturing such steel in the elec- 
tric furnace, relatively small ingots only 
are made wherein segregation and piping 
are negligible. 


CHROME VANADIUM STEEL 


Chrome vanadium steels in a profusion 
of types have of late attracted the pro- 
found attention of automobile engineers. 
J. Kent Smith has but recently dis- 
cussed these products before this Institute, 
and his work in connection with these 
steels is deserving of the highest praise. 
As an illustration of the novelty of van- 
adium steel as a commercial commodity, 
I well recall being quoted $75 per pound 
for vanadium not many years ago. 
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The chrome-vanadium alloys are pre- 
ferably made in the crucible or electric 
furnace, although the open-hearth process 
is also much used for the purpose. The 
open-hearth product, I believe, is some- 
what uncertain, and while, for example, 
an open-hearth chrome-vanadium spring 
steel may be better than plain carbon- 
crucible spring, it is not to be compared 
with genuine crucible chrome-vanadium 
steel when properly melted. For excel- 
lent quality, this product constitutes the 
highest attainment of the steelmaker’s art. 

These alloys are, in general, made in a 
high-carbon type, suitable for oil-hardened 
gears and springs, and in several low- 
carbon types—such as a case-hardening 
type for gears and a type suitable for oil 
quenching followed by annealing for axles, 
shafts, and steering knuckles. By judici- 
ous blending of chromium and vanadium 
and adjustment of the manganese and 
carbon one can not only obtain all static 
properties that can*be obtained from 
nickel, chrome nickel, or silico-manganese 
alloys, but in addition obtain dynamic or 
antifatigue qualities far in excess of those 
displayed by any other alloys. 
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1 | 0.34 0.17 3.88 29 
1 0.33 | 0.16 | 3.72 0.12 41 
1 0.33 | 0.16 3.40 0.24 49 
1 0.34 | 0.17 3.88 37 
1 0.33 0.16 3.72 0.12 51 
1 0.33 | 0.16 3.40 0.24 59 
1 0.34 | 0.17 3. 8S 59 
1 0.33 | 0.16 3.72 0.12 70 
1 0.33 | 0.16 3.40 0.24 82 
1 0.24 | 0.72 | 3.33 0.12 38 
1 0.24 | 0.72 | 3.33 0.12 71 
1 0.24 | 0.72 3.33 0.12 92 
1 0.24 0.72 3.33 0.12 91 
TABLE 2.—NICKEL- 


From a wide experience with all types 
of alloys, it is my opinion that where a 
better material than the best nickel steel 
is needed, and especially when dynamic 
excellence is scught, the appropriate types 
of vanadium-chrome steels may be un 
reservedly commended. They forge well 
and machine more readily than chrome 
nickel steels of corresponding carbon per 
centages. 


OrTHerR CuHrOMicM STEELS 
Chrome-nickel steels are usually made 
in a high- and a low-carbon type. The 
former is used for oil-hardened gears and 
springs and the latter for general struc- 
shafts 


tural axles, 


forged parts, and for case-hardened gears 


purposes, such as 


(he high-carbon type carries about 
per cent. of carbon and the low-carbon 
alloy % per cent.; the nickel as supplied 
by various makers varies from 2 to 3! 
per cent., while chromium from 1 to 1% 
per cent. is usual. A nickel-chrome-tung 
sten steel is sometimes used for springs 


Vv 
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In general, nickel-chrome steels possess 
excellent static qualities, but the difficul- 
ties in heat treatment, forging and ma- 
chining lead one to prefer the other type 
of alloys previously mentioned. Equally 
good physical characteristics can be ob- 
tained more cheaply in first cost and in 
shop costs from nickel or chrome-vana- 
dium alloys. We shall speak later of 
the relative merits of these steels for oil- 
hardened gears and springs. 

Silico-manganese and silico-chrome in 


medium carbons have had considerable 
popularity abroad for springs and for 
gears. They, also, are made in low car- 


bons. Their relatively low cost favors 
their use, but their feeble resistance to 
shock and sensitiveness to heat treatment 
limits their use. When handled with great 
care they give good results in works well 
equipped for obtaining accurate results in 
their heating treating operations. 

Chrome steels in high carbons are much 
used for balls and ball races. 


TUNGSTEN STEELS 
Tungsten steels of special analysis are 
magneto 


universally used for making 
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43 27.3 54 Natural as rolled. 
54 23.8 53 Natural as rolled. 
66 17.8 40 Natural as rolled. 
51 16.5 51 1500 F. oil 1150 F 
59 24.0 61 1500 F. oil 1150 F 
32 21.0 61 1500 F. oil 1150 F 
66 15.5 55 1500 F. oil 600 F 
76 14.5 6 1500 F. oil 600 F 
85 15.0 55 1500 F. oif 600 F 
49 27.0 64 Natural as rolled 
100 11.6 36 1600 F. oil 
117 14.5 52 1600 F. water 
116 15.2 47 1600 F. brine 400 I 


ANADIUM STEELS 


magnets. All statements and opinions to 
the contrary notwithstanding, the magnet 
steel now made at two works in this coun- 
quality and never 


foreign pro 


try is rarely equaled in 
equaled in uniformity by 
ducts. If foreign magnetos are superior 
to domestic ones it is because of their me 
construction and not because 
they possess, in general, better magnets. 
deeply upon this 


chanical 


the writer feels very 


subject and has probably made the most 


exhaustive experiments ever made upon 
the manufacture and properties of per 


manent magnet steel 


Testinc APPARATUS 


The best alloys are none too good for 


constructio1 when one has 
secured the best the market affords, the 
first step only has been taken to produce 
Next come the forging and 
treatment, for 


automobile 


good parts 
machining and the_ heat 
better or worss It is money wasted to 
one is willing to 
know how to 


buy good alloys unless 
study them sufficiently t 
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treat them and then to supply adequate 
facilities for so doing. 

It is not to be expected that small users 
wi] install complete testing laboratories, 
but a few dollars invested in having oc 
casional tests made will be well spent. 
There are, however, many large concerns 
that could and should spend, say $5000, 
for which it is believed the whole or 2 
large part of the following equipment 
could be obtained: The ordinary tensile 
machine, a microscope, electrical or gas 
furnaces capable of fine regulation, a good 
pyrometer, preferably recording. The 
tensile machine can also be used for mak- 
ing Brinnell hardness tests, spring-deflec- 
tion tests, etc. 

In addition to these some form of drop- 
testing machine, such as the Fremont, 
will be found valuable; a vibratory or 
repetitive impact test is nowadays con- 
sidered a necessity, while cold bending 
and torsion apparatus is useful 

This equipment will be of small use, 
unless a thoroughly good man is put in 
charge—a careful, conscientious man of 
sound judgment. This man should direct 
the heating operations in the factory; he 
should construct furnaces which heat uni 
formly, and he should exercise eternal 
vigilance in keeping the pyrometer in- 
stallations up to par 


PyROMETERS 

The pyrometer is too often supposed to 
take care of itself. Too frequently it is 
never questioned, never calibrated. The 
best pyrometer of the thermocouple type 
should be looked over at stated intervals, 
especially if in constant use. Protecting 
frequently examined and 
electrical contacts looked 
over. Occasionally check up the milli- 
voltmeter. Unfortunately there are many 
pyrometers of the thermocouple type on 
the market which cannot be watched too 


tubes should be 
renewed, and 


closely 

If you are going to have pyrometers, 
by all means see that you have good ones, 
and then see that they are systematically 
tested. Many people buy high-priced alloy 
steels and get no better results from them 
from a carbon steel 
properly handled. If you cannot afford a 
good pyrometer stick to the trained eye of 
a skilled man; and if you have a good 
pyrometer employ a skilled man anyway, 
pyrometer as an aid. 


than could be had 


and consider the 
With it you can at least give orders in 
temperatures rather than in heat colors, 
and the laboratory and works can meet on 


an intelligent basis 


BENEFITS OF Heat TREATMENT 
Heat-treatment operations depend upon 
ty this we do not 


inferior 


a solid scientific basis 
mean that steel essentially of 
quality should be made to pass muster by 
heat treatment. On the other hand, how- 
ever, it might be said that alloy steel in 
its so-called natural state, as it comes 
from the rolls, hammer or drop forge, is 


almost unfit for automobile construction. 
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Steel which depends upon alloys for a 
high elastic limit in its natural condition 
will have much less elongation than the 
same steel annealed. 

\r example, a chrome steel gave in its 
158,000 pounds elastic 


oil-tempered and 


-d condition 
lit and 5 per cent. elongation, with 9.4 
The same 

1 oil-tempered and annealed gave 153,- 
90 pounds elastic limit, 14 per cent. elon- 


per cent. reduction of area. 


gation, and 52 per cent. reduction of area. 
In other words, the material was trans- 
formed from brittle to tough, from treach- 
erous to safe, without materially affecting 
‘lastic limit. A nickel steel similarly 
treated had its elastic limit raised 20 per 
‘nt. with the reduction of area improved 
and its elongation unchanged. 


CASE-HARDENED VS. OJIL-HARDENED GEARS 


In the automobile trade there have ex- 
isted two schools, so to speek, one believ- 

g in the case-hardened type of gear and 
i¢ other in the oil-hardened type. As 
yreviously mentioned, the chrome-vana- 
lium, chrome-nickel and silico-manganese 
alloys are made in both high and low 
carbons The former contain about 0.45 
» 0.60 per cent. carbon and enough other 
irdening elements so. that by merely 
quenching in oil from a bright red heat a 
sufficient 
irdinary wearing purposes while the 


rface-hardening is produced 


irdness does not penetrate deeply into 
the vear, but leave 1 core that is tough 
‘arbon alloy vith about 0.20 
arbon, require to be carbonized 
hardened in produce 
Hci rface-} o f wearing 
iter My word o1 
f le bv these tw 
Ilv be a ited as final 
ity up gears. Sev 
é l ct witl 
t 1 e to prefer th 

¢ ’ ened ( 
T} itt | est thou 
f bot {vp leads me t 
lusior (1) The static 


hardened gear is equal 


| lg assuming 
t l f the same class 
ypropriat nalysis has been used. 
respect eat treatments 
{ ually Ww ll il d prope rlv con 


xperiments proved 


rdened gea resists shock 
he l-hardened. (3) As re 
tance to wear the same type is 
ly bette: ugh perhaps not 
ilent in actio1 
M the leading makers of gears has 


Wh) satistaction of late 
nent of hafts and vears 


through 


\ ened gears, in mesh with 
I tw oil-hardened gears 
if 1 rt the i} Cie The con 
ditions of the test were sever Five sets 
of tl il-hardenes ears | lready 
I rn out whi he @eieinal ace 
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hardened gears are still in service and 
show the tool marks. 

Upon the part of many there is strong 
objection to case-hardening. In _ nine 
cases out of ten this is doubtless due to 
the fact that the case-hardening operation 
has not been reduced to a science. The 
depth of case, the relation of case to 
core, the time and temperature to produce 
certain results and the exact control of 
these conditions, together with an accurate 
knowledge of the material to be treated, 
are the factors that enter into successful 
case-hardening practice. Further points 
in favor of this method are easier machin 
ing of the blanks, and at least equal static 
and dynamic properties with less chance 
of injury in hardening 


Cut AND Forcep GEAR BLANKS 
While considering gears, we may as well 
dip in a little deeper and consider the 
relative merits of gears cut from bars and 


from drop-forged blanks. Parts like spur 
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3 0.26 0.39 0.78 | 0.17 44 
l 0.26 0.39 0.78 | 0.17 103 
3 0.27 0.50 1.00 0.17 33 
l 0.27 0.50 1.00 | 0.17 52 
l 0.27 0.50 1.00 0.17 62 
l 0.27 0.50 1.00 | 0.17 70 
l 0.27 0.50 1.00 | 0.17 100 
l 0.27 | 0.50 1.00 | 0.17 112 
l 0.40 | 0.77 1.22 0.19 34 
l 0.40 | 0.77 1.22 0.19 98 
l 0.30 0.50 1.00 0.16 71 
3 0.38 | 0.73 1.19 | 0.18 41 
l 0.38 | 0.73 1.19 | 0.18 110 
l 0.38 0.73 1.19 0.18 64 
l 0.33 0.54 1.24 0.20 64 
l 0.33 0.54 1.24 0.20 95 
) 0.45 | 0.58 2.37 0.30 88 
t 0.45 0.58 2.37 0.30 138 
l 0.36 0.21 2.78 0.24 60 
l 0.36 0.21 2.40 0.24 65 
l 0 6 ) l 2 Te 0.24 sS 
rABLI CHROMI 
gears, bevel pinions, and many shafts may 
either be drop-forged or cut from bars in 


automatic machines. Contrary to general 
opinion many parts can be machined out 
f bars as cheaply as they can be from 
rgings Moreover, | am firmly of th 
pinion that » steel is improved physi 
i some steels, of 


ourse, being less susceptible to injury 


yy drop forging, 
than others 

In good steel-mill practice great atten 
tion is paid to proper finishing heats, and 
steel is brought gradually to size In 
op-forging work, in order to give suffi 
cient plasticity to assume various forms 
in dies, it must be heated very hot. It is 
then frequently formed with the fewest 
possible blows. 

An investigation of drop-forged and 


} 


bar-cut gears, the former being the pro 


duct of one of the foremost dropforging 
companies, showed that under static test 
the bar-cut gears, as the average of many 
tests, were fully 25 per cent. stronger, and 


their resistance to shock test was also 


-\ 
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much better, but the difference cannot be 
exactly stated in percentage. 

[The fact that the static test did not 
show more than 25 per cent. average su- 
periority for the cut gear was a surprise 
to me and speaks well for the forging 
concern in question. In many cases, | fear 
a larger difference would be found. It 
is just such points in the construction of 
various makes of cars of the same general 
design that would be of great benefit to 
the would-be purchaser could he but know 
them. 


CARBONIZING A SCIENCE 

To show that case-hardening is a 
science, let me quote from Doctor Guillet 
once more. In reference to the proper 
procedure in case-hardening he says: “As 
is well known, the operation of case-hard- 
ening consists of placing a steel in some 
medium capable of imparting carbon to it, 
at a suitable temperature; after a suf- 
ficient interval a steel is obtained, the in- 
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68 20 64 Natural as rolled 
139 3 8.2 1570 F. oil 400 F. 
45 28 62 Annealed 1475 | 
63 21 56) 
65 17 62 Oil tempered and 
74 17 57 > drawn to various 
106 12 51) degrees. 
116 ll 39) 
50 26 62 Annealed. 
104 10 36 1650 F. oil 840 F 
76 16 56 1650 F. oil 1025 F. 
65 22 67 Natural as rolled. 
144 10.8 17 1660 F. oil 600 F. 
113 12.9 53 1660 F. oil 850 F. 
71 15.5 56 1500 F. oil 1125 F. 
104 11.0 38 1600 F. water 600 F. 
94 13.2 16 1600 F. oil 1125 F. 
146 6.0 16 1600 F. oil 130 F. 
104 4.1 SS Natural as rolled 
72 20 56 1500 F. oiF 1150 F. 
104 13 15 1500 F. oil 600 F 
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terior of which possesses the same per- 
entage of carbon as before case-harden- 
ing, but the exterior of which is much 
higher (0.80 to I per cent.) 

On quenching such a steel an extremely 
high degree of mineralogical hardness is 
ybtained on the surface, while the center 
of the piece is non-brittle, that is, if the 
yperation has been properly carried out. 
One generally uses steels containing 0.10 
to 0.25 per cent. of carbon for case-hard- 
ening 

In order to avoid all brittleness in the 
interior and exterior of the piece, and, at 
the same time, to obtain a high degree of 
superticial hardness and a very regular 
degree of carburization (in carbon steels) 
it is necessary: 

t. “To use a steel containing less than 
0.12 per cent. of carbon, and with a low 
percentage of manganese (less than 0.30 
per cent.) and 

2. “To case-harden with a chemically 
definite material such as a mixture of 60 
parts charcoal and 4o parts of barium car- 
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bonate at a temperature between 1550 and 
190c degrees Fahrenheit—the higher the 
temperature the more rapid the case-hard- 
ening—and allow it, after the operation, to 
cool down just below the transformation 
point (about 1100 degrees Fahrenheit). 

3. “To reheat the piece and quench it 
at 1650 degrees Fahrenheit (just above 
the transformation point of the center), 
this operation having the effect of render- 
ing the center fibrous.” 

This operation has the effect of tough- 
ening the center, but the outside will he 
coarse-grained and brittle. The next op- 
eration, acording to Guillet is 

4. “To quench for a second time at 
1475 degres Fahrenheit (above the trans- 
formation point of the exterior), to render 
the skin non-brittle. 

CARBONIZING NICKEL STEEL 

“In any case, the methods by which it is 
possible to obtain, with low-carbon steel, 
case-hardened pieces which shall not be 
brittle, are exceedingly delicate.” 

How different this is from the operation 
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ments, at a temperature of about 1625 to 
1650 degrees Cool in the 
pots, heat to about 1500 degrees Fahren 


Fahrenheit 


heit and quench in a hot brine or calcium 
chloride 
into excellent physical condition. 
reheat to 1375 to 1400 
heit and quench in oil 
tion will refine the grain of the case and 
The temper 


This will put the core 
Finally, 
Fahren- 


solution. 


degrees 


This last opera- 


harden it with best results. 
drawn. 
noticed that the temperatures 


need not be 
It will be 
for treating nickel steels are considerably 
those Guillet 
like 
likely 


would be 


lower than 
for 
these 
that a 
noted 
cut from drop-forged blanks 


advocated by 


carbon | steels If methods 


are followed it is not 


very great difference 
and 


In the case 


between bar-cut gears gears 
of medium carbon gears not to be case- 
hardened but oil-hardened only, one would 
probably find a greater difference and in 
this case we have no opportunity to re- 
the forged blank by 
scientific heat-treatment 

This, in addition to the greater chance 


store overheated 





one too often sees, where the pieces are of overheating and the greater difficulty 
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] 0.37 2.9 1.04 60 78 IS_5 61 1475 F. oil 1200 F. 

4 0.37 >.9 1.04 77 S4 16.0 6 1500 F. water 1100 F. ! 

l 0.45 2 0 1.00 70 90 8.0 20 ~=Oil-temp. and annlid 

l 0.25 0 1.00 0 65 12.0 30 = Oil-temp. and annid 

2 0.25 3.0 1.50 57 64 15.0 65 Annealed 

] 0.25 5.0 1.50 110 116 6.0 40 Hardened oll 

1 0.50 2.0 1.00 33 46 27.0 64 Natural as rolled 

3 0.50 2.0 1.00 72 134 6.0 23 Tempered 

l 0.30 2.0 1.00 35 53 18.0 15 Natural as rolled 

1 0.30 2.0 1.00 68 98 9.0 7 lrempered 

l 0.30 2.0 1.00 45 55 25.0 > Oil temp. and annid 

l 0.40 | 0.18 2.1 0.80 60 76 12.8 37 Natural as rolled 

l 0.40 0.18 l 0.80 8 66 17.5 10 1500 F. oil 1150 |} 

l 0.40 0.18 > 5 0.80 106 118 10.0 ,4 1500 F. oil 600 1 

l 0.40 | 0.18 l 0.80 70 79 ] iS Annealed 1150 I 

rABLE 4 CHROME-NICKEL STEELS 
dumped directly from the case-hardening his f the use of case- 
boxes into water. However, if one uses a ed geat ssuming, of course, the 
good grade of nickel steel, low in carbon, ( dening is to llf 
and case-hardens at appropriate tempera 
“ees = 

tures, and then takes the precaution t SPRINGS US 
cool off in the boxes before heati: g for here ¢ in general tw kind ot 
quenching, and then hardens at about 1475 springs used in automobiles id flat 
degrees Fahrenheit, the results will be prings [he latter \ full. three 
fully equal or better than can be obtained quarter, or half ellip From observa 
by the most careful handling and double n and general report it appears that 
quenching of carbon steels. The saving e gene maker of springs has t kept 
in cost of the operation can be applied pace with the imp 1 in spring 
toward the greater cost of nickel as com steel and with the i sed severity of 
pared with ordinary case-hardening steel. the duty expected of springs. With many 

Better still, however, if nickel steel is f them to suggest *hange of method is 
used, is to give it a double quenching, too, like preaching heresy in a_ theological 
then one obtains a really admirable pro- hool 
duct of extraordinary toughness and re The new steels cannot be handled just 
markable wearing qualities. An ideal way like the old ones d still obtain from 
of making nickel-steel gear consists in them the maxim levelopment of their 
first annealing the blank, then rough-ma- powers. However, the new steels, being 
chining, approximately, to size, then giv general lower i vill stand 
ing a light reannealing before taking the much abuse in heat-treatment and still 
last finishing cut. Then pack in suitable produce springs of a quality undreamed of 
mixture and carbonize to a depth of 1/64 decade ago. But how foolish it is to pay 
to 1/32 of an inch, according to require ir or five times tl cost f regular 


oo 
“" 


und 


maximum 


then not adopt methods 


spring-steel 
excellence even 


a hundred 


to develop it 


+ 


to an increased endurance of 


fold over plain carbon spring steel! 
While as a class spring-makers may 
have been driven to the use of alloy steels, 
have not as a class been forced to 


I am happy to 


they 
handle them scientifically 


say there are a few exceptions to this and 


I hope their number will increase. The 
old practice of forming and hardening 
springs with a single heating cannot be 
persisted in if maximum quality and 


service are to be secured 


[TESTING AND TEMPERING SPRINGS 


Satisfactory tests on flat springs are 
somewhat difficult to make but in coiled 
springs quality can be easily shown and 
the relative merit of different steels 


[he most satisfactory test 
open and close 


demonstrated 
is to operate the springs 

by some sort of repetitive impact 
method until destroyed 


In order to produce results in a reason- 


able length of time the duty must be 
severe and the rate of alternations of 
stress rapid. The number of alternations 


ot stress to produce Iracture gives a meas- 
spt ak Average 
tests made in this 


ure of its vitality, so t 


at many 
way of crucible carbon springs, chrome 
lickel, silico-manganese and genuine cru 
cible chrome-vanadium springs proves the 
extraordinary quality of the last-named 

antifatigue qualities im- 
j 


inadium., 


product and thi 
parted by v 
The average figures for 


wie Cal 


alternations 
bon spring, 
125,000; chrome-nickel and silico-mangan- 


ese, each 200,000: crucible chrome-vana 


<.000,000, and still unbroken This, 
hen, is the panacea f l ly utch, 
brake and flat ing troubl 
T} engines of any which 
\ ] \ 1 es a semi 
| ic sp | ently that they 
had not had leat spring sag 
( dopting ] ne-vanadium 
D S le | -to-date spring 
P t hi t y were in 
le all t 
r] nperit f tl teel is quite 
| y] ] pl g d he heate 1 to 
fro 1675 to 1700 degrees Fahrenheit 
and nched 1. The temper is then 
draw ( li t the nature of the 
spri 1 the ty « ct The draw 
g rang wide, namely, from 600 
ees t ly 1000 degrees Fahrenheit 
1 the line of spring-steel this product 
has my profound admiration 
NOTES ON THE TABLES 
In pres go t fo tables showing 
typical treatments and_ tensile 
tests of nickel, nickel-vanadium, chrome 
I kel I ] I steels, we 
have drawn upon many sources of in- 
formati f example, the data pub- 
shed by t American Vanadium Com- 
pany perimental data upon tests made 








86 
commercial tests made 
upon the steels of many makers. 

The temperatures when given are ap- 
proximately correct. 
only the 
given. We have expressed the 


by myself, and 


In giving analyses 


essential elements have been 
elastic 
limits and tensile strength in net tons per 
elongations are as 


square inch, and the 


measured upon a two-inch test-specimen 
one-half inch in diameter. 

rhese tables are given to illustrate the 
tremendous possibilities of careful heat 
treatments, and in some instances they il 
lustrate the danger of applying wrong 
treatments. ‘The effect of variable car 
bon contents in alloys of the same type 
is illustrated, and varying qualities that 
may be obtained from the same alloy by 
different treatments may be observed 

One point I must mention in connec 
tion with these tests is, that in designing 
parts one must be very cautious not to be 
misled by the remarkable tests yielded 
when a standard test piece is treated and 


to use these figures as a guide to th 
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lhe piece treated in the form of a test 
piece gave me 42.5 tons elastic limit, 58 
tons tensile, 21.5 per cent. elongation, and 
58 per cent. reduction. 

The other piece was over 4 tons lower 
in elastic limit; over 3 tons lower in ten- 
sile, and 2.2 per cent. and 3.6 per cent. 
higher in elongation and reduction respec- 
tively 

This shows that while it 
possible to obtain an elasiic limit of 100 


may be quite 


tons in a thin spring, one would not have 
the same elastic by the same treatment 
had the same steel been made into a mas- 
Sive gear 

Many of the figures given in the tables 
are the averages of several tests made 
upon materials of the same general kind, 
and in the first column of the tables is 
given the number of tests, either average 
or single, upon which the figures are 
based. 

In the column marked “heat treatment” 
is given the temperature to which the 
steel has been heated, followed by the 
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A Convenient Drawing Board 
Lamp 


FULLMER SCHOTI 


By J. 


Realizing the advantages of a medium 
power light concentrated over the work 
as compared with a high-power light near 
the ceiling, the lamp shown in the accom- 
panying engravings was devised for the 
drafting room of the Link-Belt Compan) 
at Philadelphia 

A square steel bar is supported above 
the upper edge of the board by small brass 
brackets and carries a slide fitted with 
universal joint into which the pipe arm is 
screwed. The wires pass through th« 
upper half of the universal joint and th: 
pipe arm into the lamp socket. The light 
is furnished by a 10-candlepower incan 
descent lamp, which is covered with an 
aluminum parabola shade. 

The steel bar being raised above the 
































physical qualities likely to result when 
much larger mass of metal is treated. Be 
cause a half-inch test piece oil tempered 
and annealed gives an elastic limit of 75 
tons per square inch, it does not follow 
that an inch-and-a-half-diameter bar sim 
larly treated will yield the same results 
(The hardening action in quenching does 
ot penetrate very deeply in a large bar, 
while in a small one it may penetrate t 


the cente! 


DrerrH OF HARDNESS 


[ once made a quantitative experiment 


upon this point, using a 0.43 carbon steel, 
contaming vanadium. The steel was in the 
form of an inch-round rolled bar. In one 
tempered a full inch section of 
e bar at 1600 degrees Fahrenheit and 
annealed it at 1030 degrees Fahrenheit, 
and from this machined up a test piece 
other case, I made the test piece 
from the inch-round bar, and having re 
duced it to a half-inch diameter test piece, 
subjected it to the same treatment as I 


had applied to the full-sized bar 


\ CONVENIENT DRAWING-BOARD LAMP 


liquid in which it was quenched, and then 
hy the temperature to which it was re- 
heated to draw the temper or anneal. This 
will make clear such terms as 1600 de 
rrees lahrenheit—oil—6oo degrees Fah 


renheit, ete 


\ rather remarkable performance in 
watch manufacture is noted by a contem 
porary. The watch was made in Switzer 
land and is said to possess a thickness 


f O.12 Incl 


only, and what makes the 


ichievement more extraordinary is that 
the watch is reported to keep correct time 


within five seconds a dav 


From report of comparative tests 


made by an American trunk line on the 
new ferro-titanium steel rails and those 
of the bessemer type it is noted that the 
wear on the former showed 1.45 pounds 
per vard, as against 4.18 pounds per yard 
on the latter, which is nearly 300 per 


ent. in favor of the new allov steel 


FIG. 2 


board, permits the scales of the drafting 
machine, or, if this machine is not used, 
the triangles, to extend beyond the board, 
as shown in Fig. 1. By means of the 
slide the lamp arm can be set in any posi 
tion across the board, the’ weight of th: 
arm, lamp and shade locking it in position 
on the square bar. The universal joint 
on the slide allows the lamp to swing in 
an are of a circle horizontally and ver 
tically. The lamp can thus be brought t 

any position over the board and at such an 
elevation as will prevent the light fron 
shining in the draftsman’s face The 
lamp can be made to light up the refer 
ence tracings at either end of the boa: 
by bringing the slide to the end of tl 

square bar and swinging the arm out over 
them. 

Fig. 1 shows the drafting machine ne 
the upper edge of the board with the lamp 
so placed that the parallel rays from th 
parabola shade will fall directly on th 
working edges of the scales 


*Chief draftsman, Link-Belt Company. 
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Fig. 2 shows the lamp in posit that part of the drawing on which th 
throw a light over the whole board, t man is working 
allow for a general sizing up of the draw 6 An excellent light for tracing bot 
ing by the draftsman, or a criticism by t drawings and blueprints 
man in charg: 7. No light burning after closing time 
Fig. 3 shows a portion of the Link-Belt 8. Not necessary to run direct-current 
Company's drafting room equipped with generators at night, as alternating current 
50 of these lamps. There is an entire ab- from the city wires is availabl 
sence of overhead wiring Chis results » There is no glare or annoying : 
from running the main wires under the to bother the men, as is the se with sus 
floor and bringing the individual wires pended lamps or ceiling clusters 
to the fixtures through floor receptack 10. Low rst st nd maintenan 
allowing enough slackness in the wir: charges 
permit travel of the slid« 
These lamps have been in use fo . , ;, . d 
Sing a amiaal age a ae ta Trade Opportunities in Ecuador, 


tages Ove! 
I All the men ar 

them 
2. A 

of the 


ever, 1s much greatet 


1 


saving O1 5 


FIG. 3. DRAFTING ROOM OF LINK-BELT COMPANY | ED WITH NVENIEN 
working at night, or on dull days, as it 1 the foreign commer: f Ecua for that 
then necessary to light only the individual year showed 1! S f nearly one 
lamps for the draftsmen at work or re million and halt llars This is the 
quiring them, whereas with verhead lore 1 rkable ft the fact that the 
lamps it is necessary to light the w inert was almos tirel n the side 

om, OF a greater part of it import S ving rove! t in 

3. Absence of shadows and flickering { purchasing power of the country 

4. A restful semi-darkness above thx | total val ir foreigi 
lamps for the draftsman to relieve 1 mmerce during the y i ference is 
yes o1Vel $21,642.20 ce etween ex 

5s. A mild, steady light nceentrat rts, $11,794,213 ts, $9.549,087 


lamps burning: 


ad lamps 


( well pleased Wit 
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Uruguay a nd Paraguay 





By M. pe Morera 
horsepower with all - 
the saving, how In spite of the general crisis which 
when a few mer happened last year, it teworthy that 











the hgures given tor the though 


imports, 


apparently small, show, nevertheless 


increase over the preceding year of 
$1,344,187 Che United States stands s« 
ond ports and bids fair to give Eng 
land G ght for the first place 


government T 


IScuador approved the contract made with 
e Guayaquil & Quit Railway Com 
par te mulding of ulway tre 
\ | (, Vii 1 i) it This 
ilw mplete has sti 
rl a BD construction nd 
manul t ? chance to sell 
their mak i ulding of th 
mal | ! cations, either 
trom Guayaqui uit ire t 
built ccording t ct, within the 
next two ve 
Another work which ought to interest 


installation i 
; 


our manutact 


in Quito 








DRAWI) 
) | ght 
P wer ( I the ( 
I ( ( ce if is 
‘ , G , ‘ for 7 
I v nr | sm 
? wi if it 
the proper 1 ld tind an out 
é for t ¢ Is 1 | vd wit! 
leat gy int ( petition wi 
, 
Q ! I rything pertaining 
f great interest to 1 
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Ecuadorians who, living in a very tropical 
climate, and having within their boun- 
daries plenty of water power, have realized 
the advantages 
also its cheapness compared with steam 


given by electricity and 
or gas. 

rhere is, of course, very little manufac- 
Two foundries, two ice plants, 
mills of dif- 
factory 
manu- 


turing. 
sugar refineries, 20 
small 


seven 
and a shoe 
whole of the actual 


Manu fac- 


kinds 
the 
facturing done in 
turers of machinery used in the erection 
of steel buildings will find a growing 
market there as, presumably, the Ecuador- 


ferent 
comprise 
Ecuador. 


ians find that steel construction should be 
used there and the government is not only 
encouraging this but for the new 
market building which is to be erected in 
Guayaquil has decided to give a good ex- 
ample and use a steel frame. 
should not 


idea 


Manufacturers look 
Ecuador as too small a country to do any 
trade. has little trade in ma- 
chinery, it is true, but is making the most 
of its possibilities and is improving every 
year, and manufacturers who could devote 


upon 


Ecuador 


some time to learn about the country and 
its advantages will, no doubt, learn that 
they probably manufacture machinery 
which could be used for this or that pur- 
pose and which, if properly shown to the 
natives, they would not hesitate to try 
and thus develop the wealth of their own 


country 


URUGUAY 


Uruguay is naturally a small center 
for business due to its being over- 
shadowed by the great South American 
republic, Argentina and the peculiar 


location of its capital in relation of the 
Argentine metropolis. Nevertheless, Uru 
suay is trying hard to imitate its neighbor 
1 gridironing its territory with railways 
Che latest that 
oncession given to the Uri 


direction is the 
guay East Coast 


Railway Company to construct, equip and 


move in 


work a line from the Sierra to Maldonado 
nd to Rocha and also to purchase from 
the government the existing line of rail 
way from Olmos Junction to La Sierra 
he purchase of all the material for con- 


struction and equipment is specified in 


this contract and American manufacturers 


will have once more an opportunity to 
ompete with their English rivals. An 
other railway, on which the work of con- 
truction will soon begin, will extend 


res Arboles to Piedra Sola and 
Midland 


from the 
will be carried out by the 


Railway. 


Railway lines in operation in Uruguay 
aggregate 11,447 miles, of which 780 
miles have state guaranties The great 


that American manufac 


disadvantage 
turers will encounter is that nearly all the 


railways belong to English companies, 
though in some instances the purchasing 
i the 


machinery, ete 


a native and will favor pur 


hase of American-made 


Several important engineering works are 
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1 


either 
un, as these railroads require three tun- 


in construction or will soon be be- 


nels and 35 bridges. 

Another opportunity for our manufac- 
turers lies in the port work. Until now 
ships have been obliged to anchor very 
and the transportation of pas- 
done 


far out 
sengers and merchandise 1s under 
great difficulties as the sea is very rough 
and freight has very often been damaged 
for lack of facilities for handling it. The 
construction of a breakwater which is now 
under progress will somewhat diminish this, 
but other works are needed before the fa- 
cilities for transhipment can be properly 
provided. ‘The decided 
to dredge the channel to a depth of seven 
meters and also to construct moles, etc. 
for manu- 


government has 


\gain, this is an 
facturers of machinery used in port and 
dock work, and American manufacturers 
doing business in Buenos Aires have only 
to consider that it takes but a night to 
go by boat from that city to Montevideo 
that the 
are excellent 


opportunity 


and also financial conditions of 


Uruguay 


PARAGUAY 

The foreign commerce of Paraguay, ac- 
cording to the latest information is valued 
increase of 
dollars 


$11,097,382. This is an 


million of over 
However, of ten coun 


with 


more than one 
last year's total 
have trade 


United States stands ninth 


tries which 


Paraguay, 


export 
the 
Of course, that country, being 
inland, difficult to 
business relation with far-distant manu- 


in rank 


makes it more have 


facturing countries, nevertheless, we are 


not farther away than Great Britain or 
Germany and it seems that if they can 
do a fairly good business with that re 
public, so could we 


In order to facilitate commercial trans- 
actions 


government of 
the 


the Paraguay has 
lecided to the 
The government will have, there- 


dredge rivers of 
country 
fore, to purchase dredging apparatus and 


materials and supplies necessary for that 


work, as, so far, machinery of that kind 
has never been used there. Little rail- 
roading is done in this tiny republic, but 
electric street cars and, in general, any 


thing pertaining to light and power ought 
to be well received there, as water power 
1 


is certainly not lacking. 


There is, however, an industry which, 
through ignorance, has not been ap 
proached in Paraguay and that is meat 


packing \ manufacturer of machinery 


for packing plants could easily establish 


there a complete packing and _ canning 


establishment Nearly two-thirds of the 
Paraguayan export trade is in hides, and 
the cattle killing is of the most primitive 

nner, resulting in a waste which, if 
used, would bring to the owner of a pack- 
ing plant a fortune within a very short 
time Having traveled all over that 
country I find that the two opportunities, 
electric power and a packing plant, are 
for the present, at least the only things 
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which could interest American manufac- 
turers, but I am also positive that they 
are both sources of great wealth to be 
attained in a very short time. 





Method for Fastening and Backing 
Drawing Paper, etc. 


By H. R. AsH 

For fastening and backing small sheets 
of drawing and tracing paper and tracing 
cloth to the drawing board I use a scheme 
which has several advantages. For each 
size of sheet used I have a piece of filler 
board, which is the kind of paper used for 
covers for cheap memorandum books and 
is about 1/32 inch thick, yellow or brown 
in color with a mottled surface. I simply 
clip the corners, as shown in the sketch 
and use four ordinary thumb tacks, on 
the corners for the small size sheets and 


for the double size sheet several tacks 
along all four edges. 
Advantages: The paper or cloth is 


drawn over the edges of the filler board, - 
which tightens it. The tops of the thumb 
tacks are slightly below the surface of the 





Tack 








Dotted Lines - Filler Board NY 
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METHOD OF BACKING DRAWING PAPER 

drawing paper, or tracing cloth, or paper 
and, therefore, out of the way of the T- 
square, triangles and other instruments 
Che filler board makes an excellent back- 
ing for pencil work and erasures for pen- 
cil and ink and for the center points of 
the for the 
needle points used for stepping off meas- 
urements, as the filler hard, 
smooth and tough. It much 
hard usage and is especially advantageous 
a poor grade of drawing 
As 
a covering for a drawing board, which is 
holey it from 


“clean through 


compasses and dividers and 
board is 
will stand 
vhen working 
paper, which has no body of its own. 
the instruments 


the board.” 


prevents 
going 
According to an English contemporary, 


the process of making metal ribbon by 


pouring a molten stream on a rotating 
drum has been so developed that narrow 
bands only o.oo1 inch thick may be pro- 
duced at the rate of 2500 feet per minute, 
and a large machine just made in London 
has a dozen or more nozzles for giving as 
many ribbons at once. The ribbon is pro- 
jected 10 feet or so, 


The process has been applied to aluminum, 


falling unbroken. 


zine, tin, lead, copper, silver and gold 








fac- 
hey 


be 


ng 
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The Fundamentals of the Appren- 


ticeship Problem 


Many reasons are given for the decay 
i the apprenticeship system, the chief, 


perhaps, being the growth of specialization 


and the influence of the labor unions. We 


have never been able to understand why 
or how the growth of specialization 
should have had such an influence, as this 
growth has not lessened the demand for 
trained men. It has lessened the de 
mand for all-round men, and it is reason 
able to suppose that it has thus interfered 
with an all-round system of apprentice 
training. Ihe most that we can see in the 
way of legitimate effect of specialization 
is that it should narrow the training of 
the apprentice; that it should have done 
away with him we can see no reason fot 
supposing 

A perfect illustration of this narrowing 
tendency is seen in the partial apprentice 
ship scheme of the National Machine Tool 
Builders’ Association by which appren 
tices are to be trained at the start as spe 
‘ialists and we can see no reason for giv 
ing specialization the credit or the blame 
for any further influence than this 

As regatds the influence of the unions 
the broad fact stands out that the prob 
lem of industrial education and training 


is just as acute in industries where the 


each month and 19,000 ,ach week , , a 
¢ unions have little influence as in those 
Vone sent free regularly, no eturns fron ' , 1 
where they have much, and so long as 
news companics, no back numbers Figures 
ore Mee. ect clrcuietion this 1s true those who lay the present 
situation to the influence of the unions 
show themselves to be ill-informed I 
blind 
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The problem of the employer ts to get 
apprentices and to keep them after he has 
obtained them. To do this we believe two 
things to be necessary: First, to pay them 
more, and next, to teach them better. To 


this the average employer will reply that 


he cannot afford to do either one, much 
less both, there being, in the belief ot 
many, no profit in apprentices even at the 


existing scale of wages 

lo speak somewhat paradoxically, the 
indications are that while the employer 
cannot afford to do either one of these 
things he can afford to do both, because 
the two are bound up together. Through 
more effective teaching the boys become 
profitable producers at a much earlier 
point in their apprenticeship and while 
they do not earn the increased wages at 
the start, as in fact they do not the 
smaller ones, they become efficient pro 
ducers much sooner. This, at least, is the 
lesson that we learn from the training 
school which Mr 


at the Lynn works of the General Elec 


\lexander has installed 


tric Company 

We are not rainbow chasers in this 
natter. Experience with systematic teach 
ing under a shop instructor 1s still too 
justify definite conclusions, but 
it is reasonable to say that this plan offers 
mising solution of the ap 
prenticeship problem. How a boy ever 


learns a trade under prevailing conditions 


is to us a mystery No one can deny that 
the possibilities of systematic teaching 
under a shop instructor are large; that 
through this means, the boys will become 
yrofitabl p ducers s ner than they 
therwi would is a truism Phe nly 
u ertal point 1s th rate f tl in 
reased progr: 1 the amount of u 
eased wages whi t will justif If 
xperi ll prove that this unt 
s sufficient to attract bright boys to the 
ss in sufhcient num! ther ] 
( ippret { ( Ip pr ble 
With such possibilities before y] 
‘ the fact that it 
we hy + ¢ } ‘ f ‘ ¢as 
thal +4 ‘ i f ] 
no etry ’ massing re " 
| , ‘ | ol ‘ 
pu 
— te € trade ’ } 
tive wf ; A ' ' le c ther ¢ 
] tical, t n¢ tain thin ut if 
} } ‘ q iti . f ot ‘ ] 
effort will be required t ymplish ar 
+ fF +. r 
() rvat made in deep mine ind 
t lal well | \ t it it gets ib ut 
degre tt ror bout every 50 feet of 
lescent not regular 
probably because different rocks conduct 
heat different! In England the iner 
5 ] gree for 20 feet. but all over the 
lobe w ervations ve been mad 
the ave bout 1 degree hott for 
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ools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
Test Indicator 


indicator has a dial graduated to 
thousandths and the capacity is 
It is readily 
applied to lathe, 

shaper, on the bench, etc. In use 
contact point 4 A may be brought against 
the work, or the auxiliary arm B may be 
attached for center-punch 
work. The clamp C has two holes tapped 
at D and E in either of which the threaded 
rod F This 
slipped through hole G at the back of the 


This 
read to 
1/16 inch in either direction 
the 


work in miller, 


either 


internal and 


may be inserted rod is 


indicator, and the nurled nut tightened 
sufficiently to hold the indicator which 
may then be readily turned to any posi- 
tion desired. The clamp C forms a con 

















rEST INDICATOR 
venient device for attaching the indicator 
to any suitable support. For inside work 
the end H of auxihary arm B is inserted 
either hol /, and slotted Head 
placed ov the end of plunger 4 lhe 
indicator is adjusted to bring rod B pat 
allel with the axis of the hole to be tested, 
and the end / brought into contact witl 
the working surface lor centerpunch 
vork rod PB is turned half wav around t 


LATEST 


bring the flat side of head J against plun- 
A and the pointed end L used in the 


The 


3ridgeport, Conn 


ger 
punch mark which is being trued up 


maker is J. L. Wolfe, 


Forged Steel Lifting Jacks 


yf steel forgings in the making 
of lifting of the 
tendency of the times toward high-pres- 
In the tele scoping jack shown 
of steel, the bottom of 


lhe use 


jacks 1s an indication 


sure work 
] 


every meta! part 

















ING TACK 


rged integral with the 


this 


he cylinder being 
valls and eliminating the joint at 
place 

The 


down 


works on both the up and 


and as the 
the 


run 


pump 
stroke 
five times 


upper chamber 


volume of the lower, 
the ram can be out to the 
light load lifted at high speed 
lifts the pump is so arranged that the 


of liquid forced 


has 
load, or a 
For heavy 
volume under the rum is 
iutomatically increased under a light load 


ind reduced under heavy load When 
the load exceeds the rated Capacity of the 
ack over 25 per cent. the by pass valve is 
iutomatically on the next upward stroke 
the pump, the tension of t! sori 
being limited lifting power of one 


man on the jack 
d of 3 
7 1 1 


Ne pump witl aL | ( nd Wik 


[his combination gives 


16 inch for each double stroke 


INFORMATION 


of 1/32 inch under maximum load. These 
jacks are made by the Duff Manufactur- 
ing Company, Pittsburg, Penn. 





Slabbing in an Automatic Screw 
Machine 





The automatic screw machine is no 
longer confined to plain round work, as 
many are fitted with cross drilling and 
other which add much to 
their usefulness. The illustrations show 
a new attachment recently furnished by 
the National-Acme Company, Cleveland, 
Ohio, to the Cadillac Motor Car Company, 


of Detroit, Mich., for slabbing the sides 


attachments, 








eet os 


.. 











VIEW OF ACME SLABBING 
TACH MENT 


FIG. TI FRONT Ai=- 

















PIG, 2. REAR VIEW OF SLABBING ATTACH MENT 


{ piece shown in the machine, at the point 


in front of the cutters in Fig. 1. 

Chis attachment is fastened to the top 
of the cutoff tool slide and operates o1 
the work in the third position. The tw 

raddle mills on the vertical shaft ar 
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driven by bevel gears from the pulley at 
the back and a special countershaft, al- 
though this can be eliminated and direct 
connection made with the die-spindle 
gears. 

The milling operation takes place during 
the time required for the forming and 
milling operations in the first position and 
while the stock is being held stationary 
in the third position for the threading. 
In the case mentioned, this was put on a 
No. 53 “Acme” automatic, which is turn- 
ing out pieces complete at the rate of 53 
per hour, so that the slabbing takes no 


extra time whatever 





New Haven Engine Lathe 





Chis lathe is built either with a quick 
change gear device as shown in Fig. I or 
with a planer feed box having 3 feeds as 
in Fig. 2. The first gives threads or feeds 
from 2 to 28 per inch while the latter has 
a range of 1, 2 and 4, the actual feeds he 
ing dependent on the gears used at the end 
of the lathe. Threads can also be cut, 
the range from 1 to 28 being obtained 
with but 9 change gears 

The simple feed box seems to be grow 
ing in favor and this design differs from 
the usual construction in the clutch con 
trol shown in Fig. 3. The feed lever con 
trols two clutches on different shafts 
through the medium of two fulcrum pins 
1 and 2. As shown, the lever is raised to 
its upper position with pin I as the ful- 
crum. Moving it toward A engages one 
clutch, toward B another clutch, each giv 
ing a different feed. Dropping the lever 
so that pin 2 bears in the upper notch al 
lows the thread feed to be given by mov 
ing to ¢ Chis effectually prevents en 
gaging more than one clutch at a time and 
the lever is prevented from dri pping, ex 
cept in the central position, by the small 
pins engaging in the slotted pin at the 
top. Multiple tooth clutches are used in 
place of a sliding key 

A splined screw is used in place of a 
feed rod, the drive being through bevel 
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FIG. 2 THE LATHE EQUIPPED 
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FIG. I. 24-INCH SWING NEW HAVEN LATHE WITH QUICK CHANGE 
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pinions instead of a worm, and can be re 


versed for.all feeds. The shifting fork in 


terlocks with the half nut so that both 
cannot be engaged at the same time. The 
apron is of the double-wall type, cast in 


one piece, giving a double bearing to all 
The hand wheel is heavy 
thread 


studs and shafts 
cut 
ting by pulling it slightly The 
friction controlled by 


but can be disengaged when 
forward. 
feeds are through 
the star wheel while the directions for dif 
ferent feeds to be obtained are cast on the 
apron so that no mistake need be made, 
even by a new man 

The lathe is double back geared and has 
nine spindle speeds for each countershaft 


speed, a two-speed counter, as used in 


their own shop, giving from 7% to 333 
revolutions per minute. 
Fig. 2 shows the lathe at work on a 


piece of 5-inch 35-point carbon steel with 
cutting speed of 75 feet a minute with 
half-inch cut and a 3/32-inch feed. 

[he cone is locked to the spindle gear 
by means of a spring pin so that a wrench 
is not The lathe is the latest 
product of the New Haven Manufacturing 
Company, New Haven, Conn 


need d 


Telephones in the Shop 


Although shop telephones nothing 
fully 


many places and the time they can save is 


are 


new, they are not appreciated in 


too often lost sight of. For this work the 


automatic telephone is especially adapted 


because of its independence of an opera- 


tor, being available at any hour of day or 


night for communication between any 

















TELEPHONES IN THE SHOI 
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portions of the plant. The set shown is 
of the push-button type for 12 stations 
and can be fastened to a wall or 
It will take but very little 

the that be 
executives of a shop if 
without walk- 
The 


any con- 
venient place. 
hguring to 
to all 


show time can 


saved the 


talk to each other 
feet to do s 


they can 


ing several hundred 
set shown is made by the Western Elec- 


tric Company, New York. 


A New Electric Recording 


P yrometer 


[The instrument shown has been re- 


cently designed by Edward Brown & Son, 
Philadelphia, Penn. It is constructed for 


use in conjunction with a thermo-couple as 




















ELECTRIC RECOKDING PYROMETER 


a thermo-electric recording pyrometer, but 
could be used for recording pressures of 
steam and blast, volts, milli-volts, etc. 
\s a pyrometer, the complete equipment 
consists of a thermo-couple, consisting of 
iwo nickel alloy rods suitably insulated 
and protected, the recording electric py- 
and 


rometer, the leads or wire for con- 
necting the thermo-couple and the re- 
corder The leads may be any length 


from 100 to 500 feet, and the same thermo- 


uple which generates the current for the 
recorder may also actuate an indicating 
instrument on the same circuit, but lo 
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eated near the furnace for the operator's 
assistance. 

The electric 
consists of a milli-voltmeter system car- 


recording pyrometer gage 


rying a small drop of ink on the pointer 
needle. <A large eight-inch chart of 
stiff white paper is raised once a minute 
by a powerful eight-day clock and touches 
the ink pen, making a small dot on the 
These continuous dots form into a 


or 


chart. 
fine line, and as the pen is only in con- 
tact with the chart a very short time, the 
pointer is able to fluctuate readily with 
the rise or fall in temperature. 
To remove the chart from the 
ment without its striking the pointer or 
the of the system, 
and mechanism are 
This drawer is 


instru- 


necessitating moving 
the chart clock 

mounted inside a drawer. 
carried on ways or guides that cause it to 
draw away from the pointer and not make 
a line the chart. The milli-volt- 
meter and the clock mechanism are both 
additional 
charts 


across 


metal cases as an 


The record 


inclosed in 
protection from dust. 
can be made to revolve once in twenty- 


four hours or seven days, as required. 





A Convenient Welding Table 





lhe Autogenous Welding Equipment 
Company, of Springfield, Mass., has 
table of rather peculiar con- 
to fill a want in its particular 
class of work, the repair of broken parts 
Fig. 


de- 
signed a 
struction 


by means of the oxy-acetylene torch 
1 shows this with a top thirty inches 
square with well arranged slots so that 


broken parts can be lined up and bolted 































































FIG. I. CLAMPS FOR HOLDIN( TO 
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WORK 
BE 
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into position. The top is carried on a ball 
which can be locked by means of a single 
screw in almost any position, as it can be 
tilted to a slight 
and to 
any of these positions the 


angle in all directions 
position In 


be 


a right angle in one 
table can 

















FIG. 2. A CONVENIENT WELDING TABLI 
revolved so that any part of the work can 
be brought into any position for the oper 
ator to work on 

Two edges of the top have a flang 
projecting downward at right angles so that 
work to be held in a vertical position can 
The top of the table 
is machined so that work can be lined up 


be securely clamped. 
accurately, and the under side is well 
ribbed to avoid springing 

They also have a universal clamping 
fixture to be used in connection with this 
table so that broken parts can be held to 
gether in correct position to be welded or 
brazed; it being found by experience that 
more time is often consumed in lining up 
small broken parts than in their actual r« 
pair unless such clamps are used. This 
is shown in Fig. 2. 


A “Simple” Breast Drill 


The designer of this drill had his eye 
on the making of things as simple as pos 
sible, even to naming the machine. The 

















A “SIMPLE” BREAST DRILI 


drill spindle has two long bearings, which 
are of phosphor bronze and can be easily 
renewed when worn. The whole machine 
can be taken apart by removing two nuts 
All the 


electrical connections are at- 
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tached to the main casing of the machine 


and remain undisturbed when it is taken 


apart for any reason. A snap switch on 
the side controls the starting and stop- 
ping of the motor (he motor is well 


remain cool in use on 
It is made 


J effer 


ventilated, sO as to 
any work up to inch holes 
by the Willey Machine 


sonville, Ind 


Company, 





A Single Wheel Tool Grinder 


This grinder has been designed for tool 
room needs, to give a machine which 
would be simple and at the same time ef 
fective in tool-room work. No pump is 
used to supply water to the wheel but 


constant supply is maintained by a special 

















SINGLE-W HEEL TOOL ROOM GRINDER 


device inside the frame. The water drains 
from the wheel when it stops, keep 
It carries a 2x 


away 
ing it dry and in balance. 
24-inch wheel but can be arranged for a 
wheel of 3-inch face if desired. It is 
made by the Sterling Emery Wheel Com 
pnay, Tiffin, Ohio 


An interesting experiment to determine 
whether the strength of iron and steel was 
affected by magnetism was carried out at 
the Technical Institute of Belfast with 
the following result Jars. of 
mild steel and wrought iron 8 inches long 


reported 


by one-half to one inch in diameter were 
used, part of which were magnetized by 
When 
tested the elongation of the magnetized 
parts decreased 3 to 16 per cent. and the 


average breaking load seemed to be in- 


being saturated in a_ solenoid 


creased 
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Revocation 


British Patent 


Procedure 


Some recent important orders, amend 


ing the previously followed procedure in 


ctions to revoke patents, have been is- 


by the British Comptroller-General. 


sued 
[hese are in consequence of a recent judg 


ment of Mr. Justice Parker. 


In all cases 
of application for revocation under section 


+] 


the following procedure will in the 


27 
future be adopted: 

1. The applicant should, simultaneously 
with his application on Patents Form 24, 
leave at the office evidence by way of 
statutory declaration, stating the partic- 
ulars upon which he relies in support of 
the allegations contained in the applica- 
tion; the copy of the application delivered 
to the patentee or his agent, in accordance 
with Patents Rule 78, should be accom- 
panied with copies of such evidence 

2. The patentee should, within fourteen 
days from the delivery of such copy, or 
within further time as the Comp- 
troller may allow, leave at the office evi- 


such 


dence by way of statutory declaration 


stating whether or not the allegations con- 
tained in the application are correct; and 
if they are incorrect, giving the particulars 
upon.which he intends to rely in answer 
to the allegations made by the applicant. 
Copies of such evidence should at the 
same time be delivered to the applicant 

3. Should the applicant then decide to 
proceed with his application, he may then 
leave and deliver further statutory declar- 
itions in answer, in accordance with the 
latter part of Rule 79. 


4. The Comptroller will then intimate 


prov isions of the 


to the parties whether, having regard to 
the circumstances of the case, he con- 
siders it desirable and intends to hold a 
preliminary hearing on the question 
whether a prima facte case has been made 
in support of the allegations in the ap- 
plication, or whether he intends in ordi- 
nary course to deal at one hearing with 
the whole case, including the further ques- 
tions whether the patentee can prove that 
the patented article or process is manu 
factured or carried on to an adequate ex- 
the United Kingdom, or can give 
article or 


tent in 
satisfactory reasons why the 
process is not so manufactured or carried 
on, 

5. Should the Comptroller think fit to 
hold 
Oi 


and as a result of such hearing decide that 


a preliminary hearing as aforesaid, 
a prima facie case has been made in sup 
port of the allegations in the application, 
or should he 


determine to proceed in 


ordinary course to deal at one hearing 
with the whole case, including the further 
questions mentioned in head (4), then, and 
he will give 
further time for leaving 
at the office and delivering to the applicant 
pursuant to Rule 


in either of the said cases, 
to the patente: 


79, evidence by way of 
Statutory declaration with regard to such 
further questions, or either of them, and 








04 
will subsequently give to the applicant 
under Rule 79, and thereafter, if neces- 
sary, to the patentee under Rule 8o, further 
time for leaving further evidence by way 
of statutory deciaration with regard to 
such questions, or ¢ither of them in 
answer or reply, as the case may be. 

6. In the event of an application under 
being uncontested by the 
patentee, the G@omptroller, in deciding 
osts should be awarded to the 


Section 27 
whether 
pplicant, will consider whether proceed 
ings under the Section might have been 
ivoided if reasonable notice had been given 
by the applicant to the patentee before the 
application was filed. 

or the above item we are indebted to 


of London 


giieerin 


Personals* 


Walter W. Hagerty, formerly with the 
National Transit Company, is engaged in 
general engineering work in Middletown, 
N. Y 

Decker, formerly associated 
with the engineering staff of Westing- 
house, Church, Kerr & Co., has recently 
become engineer with the Kemiweld Can 
Company, Detroit, Mich. 


Edward P 


Chas. F. Schaeffer, proprietor of the 
Schaeffer Machine Works, Philadelphia, 
Penn., accompanied by Mrs. Schaeffer, 
will sail for Europe July 24, on the Amer 


ican line steamship “St. Louis.” 


The address of Henry Wyberg, at one 
time with the Autocar Company, of Ard- 
‘more, Penn., is wanted by a friend in Eng 
Communication sent to this office 
the party making the 


land. 
will be forwarded to 
nquiry 
William H 
ndent of the 
Company, recently entered the employ of 
\uburn, 


Gerrish, formerly superin 
ravers Manufacturing 
the Columbian Rope Company, 
N. Y¥., a9 


department 


superintendent of the soft fiber 


\ugust Kaittleberger, who for the past 
fifteen years has been associated with the 
Clayton Air Compressor Works, has been 
ngaged by the American Air Compressor 
Works as superintendent of their works in 


Brooklyn, N. Y. 


W. A. Reichert, tor the past three years 
advertising manager for the Fort Wayne 
Electric Works, Fort Wayne, Ind., has re 
signed to accept a similar position with 
+] 


Engineering 


ic Power and Illuminating 


Company, of Alliance, Ohio 





Forthcoming Meetings 


International Association for Testing Ma- 
terials, fifth congress, Copenhagen, Denmark, 
September 7-11. 


*Items for this column are solicited. 
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Business Items 





The .Midvale Steel Company has placed an 
order with Tate, Jones & Co., Pittsburg, Penn., 
for Kirkwood oil burning equipment for open 
hearth furnaces. 

Increase of business has compelled the Carlyle 
Johnson Machine Company, manufacturers of 
the Johnson friction clutch, to move to a new 


factory at Manchester, Conn., nine miles east 


of Hartford, on the Willimantic division of 
the N. Y.. N. H. & H. R. R 
Business Opportunities 
Edward T. Seifert, Reading, VPenn., will 


build a one-story garage 

Fire destroyed the shops of the Pennsy! 
vania Railroad at Belwood 

The Perfection Spring Company, Cleveland, 
Ohio, is building a new factory 

The Selden Motor Vehicle Company, Roch 
ester, N. Y., will erect a new plant 

The Tabor (N. C.) Lumber & Crate Com- 
pany wants machinery for making crates. 

The Harley-Davidson Motor Company, 
Milwaukee, Wis., will build an addition. 

The Mitchell (S. D.) Machine and Boile: 
Ccmpany is erecting an addition to its plant. 

The Roseland Can Company, Rockford, IIl., 
manufacturing tinware, will erect a new 
plant. 

The Syracuse( N. Y.) Aluminum = and 
Bronze Company will erect a new foundry 
building. 

The plant of the Kings County Iron Com- 
pany, Brooklyn, N. Y., was burned. Loss, 
nbout $25,000. 

The factory of the Globe Box Company, 
Waterloo, lowa, was destroyed by fire. Loss, 
about $15,000. 

The Lobdell Car Wheel Company, Wilming 
ton, Del., will erect a new building to be used 
as a roll shop. 

Two large additions will be built to the 
stove foundry of the White-Warner Company, 
Taunton, Mass. 

The Moline Plow Company will erect ad 
ditional buildings at Freeport, Ill., to cost 
about $125,000 

The Power and Mining Machinery Com- 
pany, Cudahy, Wis., is planning extensive ad- 
ditions to its plant 

The R. J. Preuss Company, Milwaukee 
Wis., mattress manufacturers, will erect a 
new $20,000 factory 

The Keystone Fence Company, South 
Bartonville, Ill, spend $60,000 in increasing 
the capacity of its plant. 

The American Roll and Foundry Company, 
Canton, Ohio, will build additions to its 
foundry and machine shop 

The Safety Car Heating and Lighting Com 
pany, Jersey City, N. J will imerease the 
cupacity of its power plant 

It is reported that plans are under way 
for a large new roundhouse for the Canadian 
l’acific Railway at London, Ont 

The Rubber & Celluloid Harness Trimming 
Company, Newark, N J., has taken out a 
permit for a new $30,000 factory 

The Reliance Ball Bearing Door Hanger 
Company, Brooklyn, N. Y., is to make im 
provements and install more machines 

The Peteler Car Company, Minneapolis, 
Minn., sueceeding the Kilgore-Peteler Com- 
pany, is preparing to enlar,e its plant. 

The plant of the Little Mashell Lumber 
Company, Eatonville, Wash., was destroyed 
by fire, causing a loss of about $40,000. 
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The Union Metallic Cartridge Company, 
Bridgeport, Conn., has applied for permit to 
build a four-story addition to its plant. 

‘rhe Delaware, Lackawanna & Western Rail 
read is commencing work on a new car shop 
at East Buffalo. This will cost over $100,000. 

The Driggs-Seabury Ordnance Corporation 
has awarded contract for the construction of 
addition to its plant to cost about $50,000. 

The Bristol (Conn.) Engineering Corpora 
tion, which manufacturers taxicabs and auto 
mobile parts, is seeking a site for a new 
plant. 

The Wyman Stave and Heading Company, 
Meridian, Miss., will enlarge its plant and 
install an equipment for the manufacture of 
barrels. 

The Hyatt Roller Bearing Company, Har 
rison, N. J., will start work on the erection 
of a three-story addition to cost about 
$20,000. 

An addition is being built to the machine 
shop of Bickford & Washburn, Greenfield. 
Mass., who build a tap-threading machine and 
do machine jobbing 

The La Belle Iron Works, Steubenville, 
Ohio, will add six mills to its present sheet 
plant and some tin mills with tinning plant 
may also be added. 

The Northwestern Steel and Iron Com 
pany, Eau Claire, Wis., will have the addi 
tion to its foundry completed this summer 
and some new equipment installed. 

The Isthmian Canal Commission, Wash 
ington, D. C., will receive bids up to™10:30 
am. July 19 for steel castings, pipe ma 
chines, etc., as per Circular No. 520. 

The Daniel H. Stoll Company, Buffalo. 
N. Y., manufacturing presses, dies, etc., wil 
build a two-story addition, and instal new 
machinery, including drills, lathes, etc. 

The Independent Steel Company of 
America has awarded a contract for the con- 
struction of buildings at Kenova, W. Va. 
Arthur Hirsch, House building, Pittsburg, is 
manager. 

he Baltimore & Ohio Railroad will build 
a new roundhouse, new building for machine 
department, blacksmith, pipe and tin shops. 
etce., at Benwood Junction, expending about 
$300,000. 

The Isthmian Canal Commission, Wash- 
ington, D. C., will receive bids up to 10:30 
a.m., July 26, for locemotive coaling cranes, 
motor car, speed-well castings, ete., as per 
Circular No, 521. 

The Salem Iron Works, Winston Salem, 
N. C., wants to buy.an air compressor of 
about 100 cubic feet per minute. New pre 
ferred, but second hand, in perfect order. 
would be considered. 

The Dain Manufacturing Company, of Ot- 
tumwa, lowa, is erecting a plant in Welland, 
Ont., for the manufacture of hay stackers, 
unloaders, presses, ete. Considerable equip- 
ment will be needed. 

The Cutler-Hammer Manufacturing Com- 
pany, 50 Church Street, New York, has filed 
plans for a new five-story factory to cost 
$105,000. The company manufactures elec 
tric-controlling devices, ete 

The Indiana Brass and Bronze Company 
Mzrion, Ind., manufacturing brass, bronze 
and aluminum castings, is erecting some ad 
ditions, which will double its capacity. Fin 
ishing department will be added. 

It is reported that the Carriage Steel Com- 
papy will move the Schoen Pressed Steel 
Wheel plant from McKees Rocks to West 
Ilomestead, and erect near it the proposed 
$1,000,000 plant for making the Slick wheel 

The H. A. Moyer Company, Syracuse, N. Y., 
has awarded contract for the erection of a 
new five-story building to be equipped with 
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modern machinery for manufacturing its 
automobiles. A blacksmith shop will also be 
built. 

The Fort Smith, Arkansas & Southwestern 
Railway Company, recently chartered, will 
build from Arkoma, Okla., southwest to Wil- 
burton, 64 miles. Cost, about $7,000,000. 
E. D. Bedwell and J. T. Neilson, of Fort 
Smith, Ark., are directors. 

The National Coning Company, recently 
incorporated, is said to be looking for a site 
in Indianapolis, Ind., on which to erect a 
plant for the manufacture of machinery for 
making paper bottles. M. P. Woody and 
W. A. Scott, of Indianapolis, are stockholders 


llans for a new industrial school at Wor 
cester, Mass., have been accepted. Building 
will be erected and equipped with machine 
shop, blacksmith shop, tool-making and die 
cutting room, casting room, ete. M. P. Hig 
gins, of the Norton Company, is on the build 
ing committee. 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids: July 20—turret lathe 
(schedule 1419), spring balances (schedule 
1434), tachometer (schedule 1429), pneu- 
matic sand rammer (schedule 1421), metallic 
belt lacing, hack-saw blades, twist drills, oiler 
sets, pipe sets, shovels, hand taps, turn 
buckles (schedule 1432), steel plate, steel 
beams, steel rods (schedule 1431); July 27 
brass angle valves, fire hose, fire extinguisher 
(schedule 1410); Aug. 3—electrie jib cranes 
(schedule 1394), gasolene engines (schedule 
1411), forges (schedule 1426), machine 
screws, wood screws (schedule 1425); Aug 
3--armature banding and field-coil binding 
machine (schedule 1438) 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, I). C., will open 
the following bids: July 13-—electrical sup 
plies (schedule 1395), gaskets, scales (sched 
ule 396), ash-hoisting engine (schedule 
1391), generator set (schedule 1392), vertica! 
duplex pump (schedule $90), aluminum 
(schedule 1408), bronze, copper (schedule 
1405), sheet steel (schedule 1402), steel for 
machinery (schedule 1399), steel rivets, 
washers (schedule 1402), bushings, gages, oil 
cups, brass unions, globe valves, gate valves 
(schedule 1404), brass, copper pipe (schedule 
1405). iron or steel pipe, steel tubes (sched 
ule 1402). wrought-iron pipe (schedule 1397, 
1399), anvils, chisels, drills, forges, grind- 
stones, hack-saw blades, hammers, nippers, 
squares, rules, tap and dies, vises, wrenches 
(schedule 1400); July 20—universal milling 
machines (schedule 1412), furnishing and in 
stalling boiler, piping, ete. (schedule 1393) 





New Incorporations 





Clark Foundry Company, Rumford, Me., has 
been organized to manufacture and dea! in 
machines, tools, etc. Capital, $50,000. P. B 
Clark, president, 

The Leslie Manufacturing Company, Boston, 
Mass., has been incorporated to manufacture 
tools of all kinds. Capital, $500,000. Frank 
A. Burbeck, Malden, Mass., president. 

City Paper Company, Peoria, Ill., has been 
incorporated. Capital, $30,000. Incorpor- 
ators, D. Johnston, B. C. Jones, W. A. Ryan. 
Will manufacture paper and _paper-mill 
supplies. 

Victor Flange Company, Buffalo, N. Y., has 
been incorporated to manufacture flanges 
and other plumbing supplies. Capital, $10,000. 
Incorporators, J. S. Candee, F. T. Reynolds, 
Cornelius Coghlan. 

Maine Automatic Vending Machine Com 
pany, Portland, Me., has been incorporated to 
manufacture and deal in vending machines. 
Capital, $10,000 Frank H. Jordan, South 
Portland. president 
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The Herron-Webb Engineering Company, 
Monongahela, Penn., has been incorporated to 
manufacture machinery and appliances. Cap 
ital, $100,000. Incorporators, D. C. Herron, 
S. C. Webb, Monongahela, and others. 

Security Electric and Construction Com 
pany, Augusta, Me., has been incorporated to 
manufacture mechanical and electrical ma 
chines. Capital, $1,000,000. E. M. Leavitt 
Winthrop, Me., president and treasurer. 

Bishop, Delano & Company, Chicago, Ill., 
have incorporated to manufacture automo 
biles, accessories and electrical supplies. 
Capital, $50,000. Incorporators, H. J 
Bishop, J. K. Delano, Jr., F. J. Beier. 

R. S. Pullen Manufacturing Company, Cam- 
den, N. J., has been incorporated to manu 
facture accountants’, draftsmen’'s and en 
gineers’ instruments, Capital, $100,000. In 
corporators, R. S. Pullen, E. J. Evans, H. I. 
Magee. 

The Parkersburg & Pocataligo Valley Rail 
road Company bas been chartered to build a 
railroad from Parkersburg to a point near 
Charleston, W. Va Incorporators, R. E 
Bills, John W. Dudley, of Pakersburg, W. Va 
and others. 

The Hannibal & Northern Missouri Rai 
road has been chartered to build a line from 
Hannibal to Kirksville, Mo. Capital, $2,000, 
000. Joseph W. Latimer, of Chicago, is prin 
cipal stockholder. J. Walter Farrar and 
Frank O. Chesney, of Kansas City, Mo., are 
also interested 





New Catalogs 





rriumph Electric Company, Cincinnati, Ohio 
Bulletin No. 351, illustrating and describing 
induction motors 

Keuffel & Esser Company, Hoboken, N. J 
Circulars describing blueprint papers and 
Click paragon pen 

Morrow Manufacturing Company, Elmira 
N. ¥. Circular -illustrating and describing 
Morrow 3-in-1 chuck 

Mesta Machine Company, Pittsburg, Penn 
Pamphlet describing rubber-mill machinery 
Illustrated, S pages, 6x9 inches 

New Haven Manufacturing Company, New 
Haven, Conn, Catalog describing lathes 1! 
lustrated, 5S pages, 6x9 inches, paper 

Link-Belt Company, Nicetown, Philadelphia 
enn sulletin No. S84, describing “Maximum 
silent chain. Illustrated. 12 pages, 6x‘ 
inches. 

The Triumph Electric Company, Cincinnati, 
Ohio. Card for hanging on wall containing 
directions for testing polyphase induction 
motors. 

Tate, Jones & Company, Pittsburg, Penn 
l’amphlet containing “‘Ready Reference Tables” 
for using natural gas as a fuel. Eight pages, 
6x9 inches. 

Emerson Electric Manufacturing Company, 
St. Louis, Mo. Bulletin No. 3216, illustrating 
and describing bipolar ventilated motors, 8 
pages, 7x10 inches. 

The Long & Allstatter Company, Hamilton, 


Ohio. Catalog No. 21, describing power 
punching and shearing machinery. Illus 


trated, 208 pages, 7x10 inches, paper. 

F. Wesel Manufacturing Company, 10 
Spruce Street, New York. Catalog D, describ 
ing photo-engravers’ machines and appliances 
Illustrated, 130 pages, 74x10 inches, paper 


Electric Welding Products Company, Cleve 
land, Ohio Book entitled, ‘Valve Stems and 
Other Electrically Welded Products.”’ I}lus 
trated, 16 pages, 5x 7 inches, paper. Bookle 
entitled, ‘Finished Steel Bolts and Screws 
Illustrated, 16 pages, 5x7 inches, paper 
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General Electric Company, Schenectady, N. Y 
Bulletin No. 1909, describing Curtis steam tur- 
bines for low pressure and mixed pressure 
Illustrated, 12 pages, 8x104 inches. Bulletin 
No. 4662, describing Thomson recording watt 


meters for switchboard service Illustrated, 


20 pages, 8x104 inches 


Want Advertisements 


Rate 25 cents per line for each insertion About 
x words make a line Vo advertisements abbre- 
iated Copy should be sent to reach us not 
later than Friday for ensuing week's issue. An- 
swers addressed to our care will be forwarded 
Applicants may specify names to which their replies 
are not to be forwarded, but replies will not bere 
turned. If not forwarded, they will be destroyed 
without notice. No information given by us regarding 
any advertiser using boz number Original 
letters of recommendation or other papers of vatue 
should not be inclosed to unknown correspondents. 
Only hona-fide advertisements inserted under 
this heading. No advertising accepted from 
any agency, association or individual charging 
1 fee for “registration, or a commission on wages 





7 successful applicants for situations 


Miscellaneous Wants 


Caliper list free E. G. Smith, Columbia, Pa 

We buy and pay royalty for good patented 
machine or tool. Box 282, AMER. MacH 
@WHand ‘power bending tools, labor-saving 
inoney-making, Estep & Dolan, Sandwich, Ill 

Light, fine fmachinery to order; models and 
electrical work specialt EK. O. Chase, New 


\ large found: and machine shop desires 
o add to present lines of manufacture Box 
126, AMERICAN MACHINIST 

Machines designed; automatic special Prac 


tical working drawings. ( W *itman, 351 
Frankford Ave Philadelphia, Pa 

Special machinery accurately built Screw 
iachine or turret lathe work solicited Rob 
ert J. Emory & Co., Newark, N. J 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, et 
MacCordy Mfg. Co., Amsterdam, N. Y. 

We design and build all kinds of light ma 
including dies fixtures tools and 
The Matson Machine Co., Bethel 


cuinery, 
model work 
Vermont 

Wanted—Designs and prices of machines 
for tapping iron pipe fittings two to six inch 
Box 126, AMERICAN MACHINIST 


Metal specialties manufactured; models, 
lies and special machinery Inventions per- 
fected correspondence solicited Box 362, 


AMERICAN MACHINIST, 

Wanted lo sell or negotiate machine pa’ 
ent, et highest possible endorsements 
10,000 to $25,000 backing required “Bulla 
ing SUS N. ¢ Ave., Washington, D. C 

| have an unusually good proposition 
Wish to connect with firm desiring additional 
line of manufacture Would consider organ- 
ivation of new company fox 387, AM. Ma. 

Well equipped establishment would Itke to 
manufacture small machines or metal special! 
ties of any kind: also has facilities for 
marketing such goods. Box 372, AM. MacH 

\ large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else 
DELAWARE 


Mechanical draftsman, experienced Wmostly 


on machine tools wishes to change Box 
338, AMERICAN MACHINIS1 
FOREIGN 


Selfstarting Motors Patented Practical 
young man desires to join first class electrical 
firm (alternating or three-phase current) for 
the purpose of introducing new promising 
device in connection with self-starting motors 
Offers should be addressed “K. G. U.," 258 F 
Rudolf Mosse, Cologne, Germany 

ILLINOIS 

Foreman with euperintendent capability de- 
siyes change; A-1 mechanic with the push 
and executive ability; age 29; present posi 
tion 5 years; best references Box 385, 
AMERICAN MACHINIS1 








66 


MASSACHUSETTS 
Wanted—Position as master mechanic in 
paper mills; have had eleven years’ experi- 
encejinJlarge paper mills as toreman of repair 
department. Box 356, AMER. MACHINIST. 


Position (eastern concern) as foreman of 


model or tool room, by a thoroughly compe- 
tent, highly recommended and_ experienced 
man; 17 years a gage and model maker; 
unusually good references as to ability as 


workman and foreman. Box 389, AM. MacH. 

Graduate M. I. T. desires change in respon, 
sible position; experience, 20 years as designer 
mechanical engineer and _ superintendent on 
variety of work including interchangeable 
manufacturing; best of reterences. Box 351, 
AMERICAN MACHINIST 

MICHIGAN 

Mechanical engineer wants position on ex- 
ecutive force with some car building, gas or 
steam engine building or structural _ steel 
plant; technical graduate; eleven years’ prac- 
tical experience; age 33; middle or far west 
preferred. Box 384, AMERICAN MACHINIST. 

NEW JERSEY 
engineer, graduate, with 


Mechanical sev- 


eral years’ experience in general machinery, 
gas engines, automobiles and pumping ma- 


chinery, desires responsible position. 
Box 390, AMERICAN MACHINIST. 


Position as superintendent by 


Age 28. 


manager or 


a manager of a plant comprising foundry, 
machine and pattern shops doing a general 
contract work, heavy and light machinery 


and foundry on gray and charcoal iron cast 
ings. Can show results with a plant of any 
size. Box 374, AMERICAN MACHINIST. 

Man with 20 years’ experience as superin- 
tendent and manager of large machine works 
is open forfanfengagement August 1. Appli- 
cant isJfully&qualified to assume entire charge 
of officeYand works as its official head. Have 
good executive ability, good organizer and 
can produce maximum amount of work at 
minimum cost. Box 371, AMER. MACHINIST, 


NEW YORK 


wanted by engineer with 16 
experience; competent and experi- 
enced as¥ superintendent of design, construc 
tion and operation of complete equipment for 
producing? interchangeable parts for compli 
cated mechanism Box 367, AMER. Macn 
Wanted—A position as foreman pattern 
maker; good organizer and know how to 
handle men; well experienced on _ valves, 
cocks, marine, electric and furnace work; 18 
years’ experience; 35 years of age: can fur 
nish first-class references. sox 383, AM. MA, 
Mechanical engineer, age 32, technical grad- 


Position 


years’ 
practical 


uate, expert designer and inventor of auto 
matic machinery, jigs, fixtures and tools: 
worked seven years as machinist and nine 
years as draftsman; at present chief drafts 
man for large automobile factory, wishes a 
change; A-1 reference Box 382, AmM. Ma 

Help Wanted 

e Pp ante 

Classijicatior ndicate present address 
advertiser, nothing el 

CANADA 

Wanted —FPirst-class toolmakers and ma 
chinists, accustomed to automobile. jig and 
fixture worl Apply Reo Motor Car Co. of 
Canada, Ltd., St. Catharines, Ont. 

Mechanical engineer wanted for charge of 
designing and drafting office of large engi 
neering works; give experience Address 
Canada Foundry Company, Ltd., 212 King 
St., West, Toronto, Canada 

Wanted—Cream separator manufacturing 
company wints experienced and energetic 
fcreman to take charge of machine shop 
salary $100 per month: position permanent 
to the right man Applicants will state age. 


experience 
AMERICAN 


and give 
MACHINIST 


references 73 


30x } 


AMERICAN MACHINIST 


CONNECTICUT 


Wanted—-A new company starting its fac- 
tory in Connecticut desires applications for 
employment from_.draftsmen, foremen, tool- 
makers and general machine operators. The 


work is along the}line of!adding? machines, fire- 
arms and typewriters, requiringg interchange- 
able parts onl high grade workmanship. Men 
having experience in this line of work, who 
can prove themselves capable men, are de- 
siredyonly. To such men permanent positions 
arefoffered, with ample opportunity for ad- 
vancement. In¥reply, give ages and refer- 
ences,¥ which willt be treated confidentially, if 
so desired. Box_ 314, AMERICAN_ MACHINIST. 


ILLINOIS 
Draftsman wanted; familiar with auto- 
mobile engine and transmission work. Per- 
manent position and liberal salary to the right 
man. ThegBuda Foundry, and. Mfg. Co., Har- 
vey, 
INDIANA 
Two experienced foremen for machine and 


assembling rooms, manufacturing gasolene 

motors. Give reference, experience and age. 

Box 262, AMERICAN MACHINIST. 
Wanted—A man”as foremanYof hardening 


department. OneJwho has had experience 
inghardening fine punches? and. dies and case 


hardening small parts of carbon and nickel 
steel. State age, experience and give refer- 
ence. Box 369, AMERICAN MACHINIST. 


MARYLAND 


Wanted—tThree or four 
men on heavy general machinery, 
and general.arrangement work Address 
cott Machine Company, Baitimore, Md. 

Wanted—Thorough, natural born, hustling 
mechanic to take hold and run shop where 
25 to 30 men are employed; must be able to 
show men how practically without too} much 
theoretical talk. Have} well equipped shop, 
runtten}hours per’ day; each man! handling; as 
many machines as he can advantageously. Go d 
position}for right: man, but hej must? make good 
in quantity} andf quality of work turned? out. 
Stateyage, salary expected on start. Fifteen 
miles from{Baltimore. F. X. Hooper, Glenarm, 
Md, 


first-class¥ drafts- 
structural 
Elii- 


MICHIGAN 


Wanted—A_ few first-class _ toolmakers on 
smallz work; good wages, and” steady employ- 
mentffor competent men. Box 278, AM. MA 

NEW JERSEY 

Tool and die makers. Only? first-class” men 
need apply. Sioan & Chace Mfg. Co., Ltd., 
Sixth Ave. andgNorth 13th St., Newark, N. J 


near Roseville Ave. Station of D. L. & W. R. R 

Wanted—Man accustomed to setting up for 
Brown & Sharpe and Cleveland automatic 
screw machines, for large shop in New Jer 
sey; state experience and wages expected. 
Address Box’ 379, AMERICAN MACHINIST. 

Wanted—A tool draftsman on small, fine 
intricate work, for large shop in New Jersey. 
Only men of experience on the above line of 
work need apply. In answering state experi- 
ence and wages expected Address Box 378, 
AMERICAN MACHINIST, 


NEW YORK 


mechanical drafts 
Marks & Woodwell, Consulting 
Park Ave., New York. 
firm, long established, employing 
thoroughly practical and 
machine shop foreman; must 
be capable of satisfactorily handling sub-fore- 
men and be able to supervise the output of 400 
machinists Unless at present employed will 
not be considered. Address Box 361, Am. Ma 
Die*maker as department foreman. Exten- 
sive general experience in die making essential 
Bright, energetic mechanic for steady job. 
Applicants please state experience Niagara 
Machine & Tool Works, Buffalo, N 4 
Wanted—A young man as stenographer in 
New York house, with a knowledge or taste 


Draftsman 
man Apply 
Enginers, 105 

Wanted \ 
2000 men desires a 
efficient general 


Experienced 


July 8, 19009. 


must reside in the vicinity 
Future position, that of 
machinery salesman. Box 375, AMER. MACH. 

Wanted—In a technical school, a man to 
teach architectural and mechanica] drawing; 
onet who has had practical experience. Apply 
by letter, giving qualifications in}full, ‘‘ Instruc- 
tion Committee,’ 36 Stuyvesant, Street, New 
York City. 

Wanted—An established punch and_ die 
business can use the services of a “side line”’ 
salesman; territory within a radius of 50 
miles of New York City. This is a first-class 
opportunity for anyone having a trade among 
punch and die users. Box 376, AM. MACH. 


Wanted—An expert on hardening and tem- 
pering; one with broad experience and a 
master of the business; a steady all-year- 
around position is offered with best of condi- 
tions by an old established firm. Give experi- 
ence in detail and wage expected. “P. R. S.,” 
AMERICAN MACHINIST. 

OHIO 


Wanted—Machinists; only good men need 
apply; crank, lathe, planer, boring mills and 
bers and radial drill, Jones & Lamson ma- 
chine and lathe; increasing force, steady 
work, good wages. Box 388, AMER. MACH. 

PENNSYLVANIA 

Machinists wanted. Lathe, boring mill and 
floor hands, air compressor work. The Blais- 
dell Machinery Co., Bradford, Pa. 


Wanted—Metal patternmaker. In making 
application give experience and wages ex- 
pected. Box 386, AMERICAN MACHINIST. 

Salesman Wanted—Man thorowghly experi- 
enced; A-1 in buying and selling machine tools. 
as used in machine?¥shop equipment. A. J, 
Kensler, 491 N. Third St., Philadelphia. 

Designer wanted familiar with typewriter 
and adding machine design; exceptional op- 
portunity for an industrious and accurate 
worker. Address, giving full particulars, Box 
381, AMERICAN MACHINIST. 

Wanted—A good live agent’ in every 
or factory in the U. S. to sell one of the 
known preparations for removing grease 
grime from the hands without injury to the 
skin. Absolutely guaranteed. An agent can 
make from $5.00 to $25.00 over and above 
his regular salary. This is no fake. Write 
for free sample and agents’ terms. The Klen- 
zola Co., Erie, Pa. 

Mechanical Drawing—An eastern college will 
have a position open about September Ist for 
a technical graduate asg junior, instructor of 
mechanical drawing. Applicant) must state 
age, education, drawing office experience, with 


for machinery ; 
of New York City. 





shop 
best 
and 


references and salary expected., Box 370, 
AMERICAN MACHINIST. 
Office assistant to works manager—lI want 


a young man, 20 to 25, good draftsman with 
factory experience, mechanical ability, some 
mathematics, knowledge of factory and office 
systems, good address and habits, tactful, 
quiet, ambitious, quick. Technical education, 
experience as stenographer or in operating 


typewriter, comptometer, slide rule, ete., de- 
sirable, though not essential. How many of 
these qualifications have you? State fully: 


age, education, experience, references, if mar- 


ried, salary required, when available. Busi- 

ness, light drawn and stamped-metal work 

exclusively. Address “Works Manager,” Box 
380, AMERICAN MACHINIST. 
VIRGINIA 

Wanted—To teach drawing in a_ State 

School of Technology: a graduate in archi- 

tecture from a German technical school; an 


excellent opportunity for a young man desir- 
ing to make teaching his profession; must be 
particularly competent in free-hand drawing. 
Box 377, AMERICAN MACHINIST. 
WISCONSIN 

Reliable machinists who desire steady employ- 
ment in an automobile factory located in a cool, 
healthful, small city are advised to call, ready 
for work, at any time within four months’ at 
the Rambler factory, Kenosha, Wis. 
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Making the Colt Automatic 


AMERICAN MACHINIST 


95 


Pistol 


The Methods Used in Working the Parts out of the Solid so as to 


Avoid Brazed or Screwed Joints. 


Interesting Features of the Armory 





EDITORIAL 


The Colt 
called, has long been one of the landmarks 
of Hartford, Moor 


ish dome to the construction of the build 


Armory, as it 


Conn., and from its 


ings, it must have been a marvel at the 


time it 


was constructed, something over 
4O years age (he main shop or East 
Armory is 500 feet long by 60 feet wide, 
is of substantial brick construction, the 
floors of arched br supported on iron 
beams, as can be seen in Fig. 1 

Built beside the ¢ 

at the mercy of freshets in the spring, had 
it not been for the very substantial dike 


which was built to protect it, and on this 
dike which Colt 


connect the 


built ran the railroad t 
with the main line 


Chis dike had to 


and 


factory 
of road up in the city 
be protected by 


planted 


trees, willows were 


as being the natural growth for 
such a place these 


gave just the material for baskets, so Colt 


The cuttings from 


brought over some Swiss basket makers. 
built a basket factory and also some very 
picturesque houses for them on the order 
of the chalet of native land. 1 h« 
incident simply shows the enterprise and 
the far-reaching interest taken by Colt in 
his commercial 


their 


ventures 

This shop, for years, had the distinction 
and still has, with but one exception that 
we know of, of having a cast-iron line 
shaft and no pulleys. The latter part is 
not true at the present time as the neces 
sity for higher speeds has led to the put 
ting of pulleys over the shafting. As can 
be seen in Fig. 1 the shafting is really a 


habit 
Mii 


FIG. I. 


used to be 


series of st-1ron drums, 9 feet long, 1 
inches in diameter and about % incl 
thick. Lach ; the connecting link 


between the 


inches in diameter bv 10 inches 


and 1s about 4 15/10 


long, fit 


CORRESPONDENCE 


this point. The object of this large shaft- 


ing was to avoid the uss ft pulleys in 
this class of work, where machines ari 


grouped as closely as can be seen in Fig 


2, over 2500 machines being in operation 
ting into the ends of the drums and be Chere are advantages in this method, as it 
fastened to them by screws ivoids belts getting down between pul 
This shaft runs through the center of  leys on he mai h but it also has 
hop O1 each floor and on the second raw! kK is pt t hye se with 
A ; ; j 
nin bh L— ic | 
cama} PDE PETES TS nn he 
Pin 
) 
PPPPPrPes en , aaa 
Wawa r 





4] 
ii 


of the dike, is the 


oor, the one 


Receiver 





FIG. 3 THE MAIN 


that is level with the top 


power plant, consisting 
of two pairs of Colt engines Porter 
\llen type, coupled direct to the shaft 
and driving it 130 turns a_ minute. 
[his is in the center of the shop and 
the shafting above and below is driven 
by belts running up and down from 





THE COLT SYSTEM OF SHAFTING FIG, 





t 





2. THE WAY 


Ketractor 





Barrel 


PARTS JF THE COI PISTOI 


any marked departure from regular prac 


tice 


It is nearly 75 years since 


Samuel Colt 
whittled out his wooden model for the 
now famous revolver, and in order to still 
lead the procession, the automatic pistol 
was some yQass 


American 


designed in larger sizes 


igo, being the first on the 








TOOLS ARE SPACED TO SAVE ROOM 
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SIX STAGES OI 


rket and now being made in five sizes, 
e smallest, 0.25 caliber and firing six 
ots as fast as the trigger can be pulled, 
recently been put on the market. Al 
though so small as to fit in the vest 
pocket it will shoot a bullet through four 
d one-half pine boards, each 7 inch thick 
he completed arm weighs 13 ounces and 
only 4% inches long. The main parts 
this are shown in Fig. 3 
PHe Rect Rk by e° 
he receiver ¢ frame is made fri 
special gun steel which comes in bars 
x2!'2 inche ne ready tor the 
rop forger, who leaves it, as shown n 
Fig. 4, where it w ut I pound 
and 3 ounces. After 4 e in sulphuri 








acid to 


a group 


sides, 


coil 
the 


out, as 


it] 
iin 





and wel 


THE FRAME FOR 


MILLING OUT 
M AGAZINE to give, 


shown in Fig. 
then form the outlines with gang 


carry on the good work. 
hole is 


magazine 


working 


fram¢ 


more an 


practically 


having be 


5. MILLING MACHINE 


remove scale it begins a tour of 
of milling machines, a few being 
5, which first slab-mill the 


cutters and leave it ready for the drills to 


Then the re- 
the holes that limit 
block is then 
the mills 


drilled, 


and the cut 


in Fig. 6, by or saws 
the 


looks 


in from sides. 


then about as in J), 


ind the subsequent operations cut 


from it until, in its 


looks like F 


d more away 


finished state it 


ehs but 4 ounces, nearly a pound 
en cut away. But it is one solid 
steel with no joint of any kind 


with unpleasant, if not disastrous 


























THE 


DRILLING 


> 


MACHINES FIG. 8 A 


COLT DOUBLE-PROFILING 


MACHINE 
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Q. DETAILS OF THE COLT PROFILER FIG 10 HORIZONTAL SLOTTER OR PUNCH 

















FIG. II. A DIFFICULT MILLING JOB 
































FI 14 HI TURRET LOCK 
FIG. 13 TEN-SPINDLE CHUCKIN LATHE 


5 ETAILS OF THE CHUCK 
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results, from the shock of firing its charge. 
One of the drilling sections is shown 


in Fig. 7 where both frames and slides 
are being operated on, practically ail the 
work being done by sensitive drills and 


the aid of jigs to insure duplication. 


The profiling is done on a type of ma 


chine which has been developed here and 


AMERICAN MACHINIST 


the va- 
the 
but 
be 


driven back and forth and slots 
rious portions of the frame, leaving 
wall behind the magazine very thin, 
solid and straight. The work can 
moved in any direction, back and forth, 
swung around 


worm 


up and down and can be 


by the worm and segment of a 
the column. 


wheel on 








FIG. 16. TWO MILLING 


is built specially for them, being known 
is the Colt One of 
these is shown in Fig. 8 and in detail in 
It has a deep, well supported table 
head, 


profiling machine. 


Fig. 9 


each side and a_ four-spindle 


on 
which revolves so as to bring the desired 
Bring 


to the work on the table. 


ing the spindle-driving pulley down into 


spindle 


ontact with the main, central driving 
pulley, imparts the necessary motion to 
the milling spindle Chis is done very 


neatly, the crank handle forming a stop 


pin, which, when engaged with the small 


‘rank behind it, locks the slide down in 
the working position 

The guiding roll is held in arm out 

ie the spindle and works in a_ form 

which guides the milling cutter, as de 

to form the trigger guard in this 

The table has ample movement in 


a man to follow 
This 
is shown in detail in Fig. 9, which has a 
front 


ill directions and enables 
the form with very little difficulty 


and also one in 
drilled 


the game 


r in position 


C1ve 


to show how it has been out and 


¢ +} 


iwa\y il Nis 


stag of 











A Puncu or HorizontaL SLOTTER 

The slotting of the frame is an interest 
ing operation and is performed on the 
horizontal slotter, shown in Fig. 10. This 


has a round spindle running in two bear 
ings and driven by the crank at the rear 
[he stroke is fixed, but can be positioned, 
a shaper ram, by the hand 
The work is held by 
the tool is 


the 
wheel at the rear 


tront, 


Same as 


while 


the clamp in 








OPERATIONS ON THE SLIDE 











* 
FIG. 13 





A Harp PLace to MILL 
One of the hardest places to mill is the 
slot for the trigger connector, which is 


a very light yoke affair, allowing the cart- 
This has to be let 
at an angle 


ridge to go through it. 
into the 
and requires a special milling fixture, as 
shown in Fig. 11. A special yoke is fitted 
onto the front of the milling 
and carries a peculiar-shaped support for 


sides of the frame 


machine, 








RIFLING 
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the special milling spindle with the small 
milling cutter solid on the end of it. The 
frame is clamped to the table by the leaf- 
jig arrangement shown, and the work fed 
against the cutter which is supported by 
the extension shown. It is a difficult job 
ot milling, but this gets over it in good 
shape. The frame in front has the gage 
slipped into place for testing its size. In- 
cidentally it may be interesting to note 
that there are 40 gages of one kind or 
another used on the frame alone. 


THE SLIDE 


is made from the same stock 


Che slide 


as the frame, comes 34x7%@ inch in bars, 
and when it leaves the drop forger it is 
like A, Fig. 12, and weighs about 12 
ounces The milling operation comes 


first on machines exactly like those which 


handled the receivers, and they go-to the 


io spindle chucking or horizontal turret 
lathes, as shown in Fig. 13. These have 
. peculiar form of chuck or half-chuck, 
practically an angle plate to which the 


work is fastened the same as to a milling- 
A guide in front supports 
its entering 
This chuck re- 
quires counterbalancing, which is ac- 
complished by the weighted pulley at the 
left of the cone pulley 

Each tool is ina separate spindle, sliding in 


machine table 
the drill 
the work fairly and truly. 


and = insures 





BARRELS 


THE 








proper supports under control of the long 
handled pilot wheel, shown. A very in 
genious locking device connects the upper 
spindle with the slide controlled by the 
pilot wheel and each spindle has its own 
stop, independent of all the rest. These 
are held, between the spindles, by the set 
screws shown in the band surrounding the 
spindles, just behind the handle of the 
pilot wheel. 
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The indexing and locking feature is very 


ingenious, and together with the stops, are 


shown in Fig. 14. The locking pin 4 is 
lifted by the lower portion of the lever 
B, when the lever is thrown back to in 
dex the turret. This view is from the 
back, so that the lever is pulled toward the 
dperator who stands in front of the ma 
chine. After the locking bolt is drawn. 
the other end of the lever engages a notch 
in the turret and brings the next spindle 
into place and it is locked by releasing the 
handle. As shown in Fig. 14 the locking 
bolt is withdrawn ready for the indexing 

In use, the sheet-metal oil shield covers 
the chuck and the work, the oil being sup 
plied by the nozzle shown in the closer 
This shows 
a slide in place and the tools ready for 
work. 


view of the chuck in Fig. 15 


It will also be seen that the tools 
are guided very firmly as near the work 
as possible, which is always to be de 
sired 
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barrel weighs but 1! 


4 


finished, less than half the weight of the 


bar stock from which it is made It re 














ounces when 








FI¢ 20. HOLDERS FOR DIPPING WORK IN SODA 


wW 


quires various reaming, including the 


chamber and other minor operations be- 


fore it comes to the rifling machines 


shown in Fig. 17. These handle four bar 
rels at once, the rifling tools being driven 
back and forth by the crank on the gear 
and the connecting rod shown, while the 
twist or rifling is secured by the slot 4 
in the sort of quadrant which can be 
turned to different angles according to the 
pitch or rapidity of the twist. This forces 
a rack 
spindles and turns them as the head moves 
back and forth. The rifling is only a few 
thousandths deep but it serve’ to twist the 
Lullet enough to keep it true on its course 
Then they are “leaded” or lapped to in 
sure smoothness and accuracy in shooting. 


connection across the rifling 


MAKING SPRINGS 
The spring-making corner as shown in 
Fig. 18 is interesting to anyone not fa- 


miliar with this line of work. In the cen- 











FIG. 18. THE FLAT 


Fig. 16 shows two of the milling opera 
tions on the slide, the first a cut on the 
side for the lock safety catch and_ the 
other cutting the grooves which hold the 
barrel in place in the slide. Both require 
special fixtures to insure duplication and 
rapid handling. The various operations 
would take too long to go into minute de- 
tail, but can be judged when it is known 
that 30 gages are necessary for the in- 


spection of this one piece 


lHE BARREL 

Ihe barrel is largely a screw-machine 
job, being turned from stock 0.58 inch in 
diameter and having grooves on one end 
which fit into the slide Most of these 
are afterward cut away on a milling ma 
chine to allow the barrel to be put into 
and taken out of place readily, as can be 
scen in one of the general views Phe 




















SPRING DEPARTMENT 











eee ee 2 eo 6 


BOP PEELE EERE RAR 











FIG 2] RACKS FOR PISTOL PARTS 


FIG 19 WINDING MAGAZINE SPRINGS 
ris a double-ended heating arrang: t 
consisting of a blower in the center, a firs 


bricked heating forge or furnace at 
left and a temper-drawing arrangement at 
the right [his 1s extremely convenient 
as it can be used by men on either side 
and serves both the = spring-bending 
benches and tables. The spring bending 
self is interesting but has no new features 
that call for illustration lescription 


] 


[he magazines require a rather peculiar 


spring of flat section which is made on the 


machine shown in Fig. 19, which was de 
sioned specially for thi work by Mr. 
Peard 

This is used to wind an oblong coil 
spring size from tempered-steel music wire 
of 0.041 inch diameter, and operates as 
follows 


First, the wire is put n the reel so that 


it will run free It is then carried 





through the feed rollers and engaged with 


the mandrel, the upper and lower rollers 
eing set at the proper angle to give the 
pring the right pitch. The rollers have 
heir bearings in movable slides, so that 
he oblong mandrel, as it rotates, can 
lise them to its highest point, from 
vhere they ire forced back by heavy coil 


springs which keep the wire firmly against 


the mandrel, which gives the spring its 





AMERICAN MACHINIST 


mill 


receivers or 


hook at the left is hung on th« 


the 


| he 


ing machine and pieces, 


frames in this case, threaded on the long 


hook end so that they are ready for dip- 
ping without further trouble. The other 
rack is for slide and consists of concen 
tric rings carrying pins over which the 


are bored after 
used 


to accommodate different-shaped pieces 


slides are slipped as they 
any other operation. Other styles ar: 




















pe 1e slides also carry guides at the 
sid the rollers to assist them in fore 
g t spring off from the mandrel, 
vhich has two pivots at its end that at 
lf revolution of the mandrel 
recel im lever that is used to set 
e-half coil of the spring 
S it progresses to the proper length 

CLEANING THE WorK WITH SopA 
s sed | Colt shop 
i built into the floors, 


MILLIN¢ 


OF BRIDGI 


\s in many classes of work similar to 
this the work is held in racks between 
operations and also carried from one place 
to another in this way Fig. 21 shows 
some of these racks, for holding both 


frames and slides. This keeps them free 


from injury of any kind and also counts 
them almost automatically. 


A MetTHop oF PROFILING 


One of the methods of bridge milling 


former is shown in Fig. 22, 1n 


with a 





























July 


\ somewhat similar method is to hay 


slots or grooves cut in each side 


formed 
of the upper table and in these are grind 
ing rollers which raise and lower the tabl 
as it moves back and forth under the mill 
ing cutter. Both accomplish the same r 
sults and each method has its advantag 


nd objections 


FitinG Jics or HoLpers 
pieces of a pist 


Practically all of the 


s in all gun work, have to be touched up 








AME S/lAN Vi00N); r 
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&. 20. A GOOD EXAMPLE OF A LEAF FIN 
with a file before finally going to 
assemblers and many clever devices 
used to hold them securely, yet allow *)e1 
to be handled very rapidly. Fig. 23 show 


a block clamped in the vise and fitted with 
pins so that the frame can be dropped into 
held all tl 


necessary truing is being done. There 


place and securely, while 


no clamping as the pins hold it and the 


Th 


pieces can be handled very rapidly 


other end of the block is arranged f 
another size of frame. 
In Fig. 24 the slides are being held 


the wooden spring clamp, which is so ver 


common in some shops and unknown in 


























which the former is under the milling 


the fixed or 
under the 


form is attached to 


machine work table and 


milling 


ing 


point directly 
Phe 
the 


together 


ould 
machine spindle 
swinging 
the 
up and down and carries the 


method but 


the under side of 
ble so that it, 


upper or 


with work, 


work 


it [his is not a new 


yuitsice of gun loOps 








FILING HOLDER 








+) } 


of the 
igainst the vise jaws hold the clamp 


pressure spring sd 
place, while the work is being changed so 
that it requires no handling except of th 
piece being filed 

Fig. 25 shows two filing blocks, one for 
the frame and the other for the slide. The 
former has a heavy base with an upright 

irrying a projection, which fits into the 
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' space to be occupied by the magazine POLISHING AND BLUING ver to this department [hen another 
when the pistol is finished The fram \fter the machine work is finished, and eaning 1s necessary and the entire pistol 
can be put on either side up and touched’ the receivers and slides have passed in s assembled and.tested by actual shoot 
up very easily while in position. In front spection, they are sent to the polishing ing, after which it is again cleaned, oiled, 
if this is a lead block, shaped to hold a room and there given most careful atten finally inspected and is then ready for 
lide in much the same way that the vise tion to insure the perfect surface neces t market 
lamp holds it, and is evidently another sary for bluing to a degree that will be F. H. ¢ 
man’s idea of doing the same job. The - satisfactory 
slide is simply laid in the groove and held [he parts are thoroughly washed to r: : 


lightly with the other hand while being move dirt and grease, then covered with 
finished. ti wood ash and placed in ovens, being Attachments for Drill Presses 


\ good example ofa leaf fixture is shown repeatedly removed, rubbed with tow a1 












































RIAL Cor PON 
. 
’ 
| 
= bas a 
R rill ( ) 
FIG. I. MILLING ATTACHMENT FOR THE DRILL PRESS R . 
in Fig. 26. The locking feature is the vhiting, and nined to s« ft ent, it lb made in two part 
cam controlled by the lever at the right tint 1s brought out When this has n (yy yart ter i + thy leit} p! < 
which forces the leaf against the work obtained, the parts are thet yall eansed, | 1 lds t WOT ; well R 
through the curved or horn projection o1 properly matched ent to. the 5 ter i 
the back of the leaf. When the cam is mblers for proper gaging, inspection low! 
; ' thrown back the horn can drop past it tting and final assembling of tl pistol | irill p nd } is 
' ind let the leaf fall back and relea the mnplet itter. the ter being vce 
work It makes a very §S ihstantial Ktut he pistols it ll y mbert is rially 1? il ot he nd spur ¢ 
and it will be noticed that the bearing or ind after the parts are made, the stocks Chi ttachment sily set up nd 
he pivot pin is central with the clamping sut tted to the receivers and the parts thor with it all kin 1 worl in be 
sh face of the leaf uighlv cleansed for bluing. thev are given milled \ lar riet t shapes can be 
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a straight line is shown in Fig. 5. In this that runs on the shaft above the spindles, 
attachment the drill spindles shown are is brought into mesh with this one and 
movable, back and forth, in a slot to any clamped there. This rod is revolved by 
position desired, and fastened there and gears. that are located on each end of it 








the intermediate gears between them are and the rod above it. The upper shaft is 

brought into mesh and fastened, which run by bevel gears, which are on it and the 

sets the spindles ready ToT work Any spindle of the drill press 

number of drill spindles up to the capacity This attachment can be used on quite 
mall drill presses, and while the attach- 
ment shown has six spindles, any number 





of spindles can be ised that iS desired, 
providing the drill press has power 
enough to operate the drills 

These are some of the more important 
attachments which the Rockford Drill! 
Company have applied to their drill ’ 
presses in order to increase the scope of 
their work, and others are being brought 
out from day to day for the special jobs 








performed by users of their drills, 


From an article in the Engtmeering 
Vagazine, dealing with the heating equip- 
ment, it may be asserted that it is possible 


Ee 





to obtain a degree of regulation with 








steam by varying the pressure; but the 
best results obtainable by such a method 
depend on the use of high-pressure steam 
direct from the boiler, and even then it is 
not advisable to use a greater pressure 

















than 30 pounds in cast-iron radiators 
HREE-SPINDLE ATTACH MENT This would give an increase in the tem- 
perature of the steam from 212 degrees 
FIG. 3. MULTIPLE-SPINDLE ATTACH MEN’ to 274 degrees, and if exhaust steam is 


used, would involve the increase of the 





back pressure on the engines 





milled on it, as cutters can be made t 





correspond to the shape desired 








In Fig. 2 1s shown an attachment for 







boring evlinders With this attachment 
the drill-press table is swung out of the 
way and the cylinder is stood up on the bed 






plate of the drill. It is held in position by 






casting that is bolted to the end of the 





bed plate and fits against the side of th 






cylinder, which is clamped to it. Another 
the base of the 





casting is clamped t 

















column, at the right hight to fit around 
the top of the evylinder, and in this is 
placed three set screws that press against 
he side of the evlinder and hold it s 
whil It 18 peng bored Phe boring 

I then attached to the spindle of th 
drill nd the cylinder is bored as easily 







nv other method 





\ multiple-spindle attachment that can 






ied to the ordinary spindle of 
















MV ) ul is ( mnNdies « ] ( nove WICK na ortn 1s 






















, ' , ; * 
\ n the nown 1 [ey ( In this th spindles are 
prec own 1 oved 11 slot and clamped when in the 
\ chm for dri desired position. On top of each spindle Fic. 5. ATTACHMENT WITH EIGHT SPINDLES 





= | ’ - 4 fee eseweee le * 4 + . vy are 
s1 .m is eV ir and ; el gear, MOVABLE IN A STRAIGHT LINE 
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a Machine Made 


Some of the Machines That Are ‘‘ Making the Dirt Fly’’ on Uncle 


Comparisons with Hand Labor 





SPECIAL 


One hundred and eighty-two million 
cubic vards of earth and rock to be ex- 
cavated and carried away by machinery. 
This is the figure which is given by the 
engineers in their estimate of the total 
amount of excavation required to con- 
struct the Panama canal. 

If the canal were laid out in the shape 
of a city street fifty feet wide between 
house walls and lined on both sides with 
a solid row of block houses three stories, 


was accomplished only 


vards of excavation that 


40,000,000 cubic 


is available for 


the present canal. In spite of the small 


amount of work done « 


luring that time, 


our engineers have only praise to offer for 


the work which the Fret 


tremendous 
labored | 


machinery, but it was 


ing the 
which the 


chinery of 20 or more 


though of usually first 








FIG 


say 40 feet high, this street would extend 
for 465 miles, or 25 miles further than 
from New York to Buffalo, by way of 
the New York Central railroad. If the 
canal were to be constructed in the shape 
of a city water main, three feet in diam- 
eter, this pipe would be 131,600 miles long 
and could be wrapped around the equator 
of the earth just about five and a quarter 
times 
It is 


Panama 


machinery that is building the 
canal. In all the 


twenty vears of French occupation there 


more than 


I. 


° 


WM 


oe? 


handicaps 


ich did, consider 
under 
he French used 
largely the ma 

rs ago and al 


iss quality, it 


Cf 


siderable 


\mong 


ciall 


ol 


( 


\ 


t } 


of 


XCa\ 


motives, 


CORRESPONDENCE 


103 


Canal 


nd hoisting and conveying ap 
French machinery, there is con- 
vailable and now in use. 
ese al several dredges, espe- 
the ladder type, quite a number 
iting and drilling machines, loco- 
barges and other items, which, 


‘ 


ass construction and being 


away and protected by 
the 


ire 


mn 


the 


action 


of 








THE DIFFERENT BENCHI 
was not capable of the 
formances 
which our engineers art 
supplied 
equipment now in us 


comotives 100 steam 


Here is a list 


S AT THE CULEBRA CUT 


wonderful per 


of the modern machinery with 


most plentifully 
of some of the 


Panama: 293 lo 


wood unloaders, 24 spreaders for dispos 
ing of the unloaded material, 3608 rail 
T i Cal I \ types, - suction 
redg s ladder I in bucket dredges 

ad tw dipper dredges, twelve in all 
Besides the here e larg 

mbers 1 exca me mac mes cranes 


weather, have been found in excellent 
condition Some of the old French 
dredges were found up among the trees 
of the jungle, raised considerably above 
the old level of the French canal by the 
deposit of silt under them from the ac 
tion of the water in the old canal and 
the rivet FT whicl the were anchored 
\MIacHINE Work versus Hanp Wort 
D. W. Bolicl former division eng! 
I Cul presented some interest 
mp rt time ago to show 










































vhat the machinery 1s doing in compari- 
n with the number of men that would 

required to do the same amount of 
vork. These data appeared in the Canal 
Record for August, 1908, and the follow 


ing figures are taken from the remarks 


At a time (March, 1908) when ther 
were 44 steam shovels in operation, each 
veraging 18,600 cubic yards per month 

744 cubic yards per shovel per day, 
Mr. Bolich figures that it would have re 
quired 5456 laborers to do this work. The 
number of men employed in and about 


shovels for operating them and for 


learing the track and moving the shovels 
» to their work, including ftoremen, was 
8, which would be just about the num 
f foremen which would be neces 
to handle the 5456 laborers who 
would be required to do the work of the 
team shovels by hand 
This is not the whole showing of th 
im shovel, for a man will handle a 
ck weighing from 150 to 200 pounds 
hile the steam shovel will handle rocks 
weighing 21,000 pounds. Mr. Bolich de 
es from this comparison that with 
ind shoveling, owing to the smaller si 


1 


tf rock which a man could lift, it woul 
be necessary to do twice or three tin 
much drilling and blasting as is now 
lone for breaking up the rock to be 
lled by the’ shovels At the time 


ler consideration there were 700 to Soo 





AMERICAN MACHINIST July 15, 1900. 























FIG. 3. EXCAVATION FOI \FLORES DA 
engaged in drilling and blasting by manual labor. During that time the: 
which Mr. Bolich estimates would have to were 260.000 pounds of explosives us } 


be increased to from 2100 to 2400 men to in th month. that 1S, March. 1908, il 


rreak up the same material to be handled f the loading had been done bv hat 
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AMER 





\N STEAM SHOVEL WITH A FRENCH LOCOMOTIVE AND CARS AT MIRAFLORES LOCKSITE 
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15, 


necessitating the extra drillers and 
blasters, they would have used about 78o, 
000 pounds or more of explosives to do 
the 

Under 
the 


sary to 


same amount of work 
the 


dump where it is 


subject of track moving at 


continually neces 
move the track nearer and 


the 


used for shifting 


ne. 


the edge of the dump as material is 


thrown over, 
the track 


one crane, 


and which will throw a littl 


ver a mile of track 9 feet in eight hours, 


represents the work of 500 to 600 men In 


the same time lhe machine is handled 
by nine men, three whites and six ordi 
nary laborers. Mr. Bolich again estimates 
that the nine men operating the machin 
would be just about enough foremen 1 
handle the 500 or 600 men wl 
would be required to move the track by 
hand 

\s to unloading the long trains of di 


material 


the 


s, seven unloading 


rs and shoving the 


ver Tie 


unloading 


lump, which is now done by 


machines and spreader 


machines, requiring 28 white men and 


laborers and firemen, could handle the 
March output, and it is estimated that t 
de an equal amount of work by hand would 
require 2660 laborers. As to the spreaders 
for pushing material over the dump 

t ars are unloaded, Mr. Bolich estimates 
that the eight machines. with 16 white 
nen and 24 laborers and firemen, whicl 
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laborers 


5. THE SPREADEI 
1¢ ne made the est 
work of at least 3000 








FIG 


4. 


THE LIDGERWOOD 


UNLOADING SYSTEM 





paring the size if the cars and 


French and by the 


Bolich estimates 











Oo 


that to remove the daily output of 32,000 
‘u.vd. it would take 666 French trains to 
do the work of 133 
Western 


trains of flat cars with the 


American trains using 
dump cars, or 104 \merican 
unloading and 


spré ading mac hine Ss 


lHeE Doctor's 
So much for machine work as compared 


While 


true that modern machinery is making a 


to hand work it is undoubtedly 


tremendous record, it must also be re 


membered that the question of sanitation 
importance It was 


I 


is of the very first 


not until the Spanish war developed the 
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the old condition of sanitary and medical 
knowledge still prevailed as in the days 
of the French company, it is very doubtful 
even with modern machinery, if the canal 
would ever have been finished, in spite of 
the enormous resources of the United 
States behind the work. The 
of human life which must have taken place 


awful loss 


would sooner or later have raised a pro 
United States which 
have work This 


yf sanitation naturally caused con- 


test of revolt in the 
would imperiled the 


work 


siderable delay in the actual work of ex- 


ceavating the canal, Sor the Government 


had a tremendous problem upon its hands 
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actual home comforts such as they would 
have had in their own country. 


A New PANAMA RAILROAD 


Another obstacle to quickly getting at 
the work of excavation was the fact 
that the Panama railroad was only a 


single-track line and absolutely incapable 


of carrying the vast quantity of freight, 


machinery, stores, etc., which had to be 
carried into the Canal Zone. This rail 
road was single track, running from Colon 
to Panama, approximately a distance of 
As the material 


large 


between 40 and 50 miles. 


and supplies began to arrive in 


ver- 





sanitarv methods of the United States of drainage, sewers, model streets, model quantities, it was but a short time before 
army surgeons that the ordinary white houses, perfect plumbing and an extensive this road was completely tied up and 
«6 








nan could live n country 
Panama [his is a triumph of medical 
cienc | while the engimeer may _ be 
ustly proud that modern mechanical de 
vices which he has invented are making 
1 eX ition of thi anal possible, at 
least a ( jual gre ( share of 
ie Pp O the edi 1 mat 
vl 1 it possible he white 
ngine¢ t l i where his 
machin i ing successful work 

Bef ! large numb t me uld 
ven be brought to the isthmus, wa 
ecessary either to elimi t 


bil 





MACHINERY GRAVEYARD 


A FRENCH 


f 


treatment throughout the 
the Canal Zon 


The Government had to 


greater part ¢ 
to eliminate the mosquito 
build model 


cities for the occupancy of the thousands 


f skilled and unskilled men to be em 
ployed. This involved also the provision 
( commissary stores for their supplies, 


quarters for wives and children, and 


school houses and teachers for the chil 


dren. Ther no doubt that this provid 
ng for the wives and children of the 
men working on the canal is a most potent 
factor in the success of the work It 
really wonderful to think of the fore 

ft the men who had the planning to 
looked after not only 

ilt] nd feeding f the men. but 











transported. 
railroad 


whelmed with freight to be 


lo overcome this the Panama 
has been practically rebuilt in an entirely 
The 


because a 


new location and with double tracks. 
new location was necessary 
large portion of the road would have been 
under water after the canal was finished 
f left in its old position. 

Emphasis has been laid on the fact that 
the work is being done by machinery, and 
werk are being 


that vast quantities of 


don lhe removal of the material from 


the ground in a given time is simply a 
question of putting in enough machines 
to dig it out: in other words, a matter of 
equipment [here was, however, another 


oblem of very serious proportions which 


—_— ae 





— 





du 
ley 
the 
tow 


All 
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. l.ad to be faced by the engineers, namely, and this machinery plays as important a tvé boiler lhe engines are made in two 
the matter of getting sid of the material part in the work as that doing the direct sizes, one capable of exerting a pull of 
after it is dug out of the ground, and excavating 25 tons on its cable and the other capable 
the rebuilding and relocating of the Pan : of exerting a pull of 60 tons The cable 
ama railroad was arranged to facilitate UNLOADING SEVENTEEN Cars IN THREE from the drum reaches away to the end of 
this in every possible way. MINUTES the loaded train where it is attached to 


All along the railroad positions were lo unload the long trains of flat cars, a plow on the last car. When the engine 


selected for dumping the material which 





had to be gotten rid of as fast as it was 
excavated. There were 25 main dumping 
places arranged where vast quantities o! 
material could be disposed of and numer 
ous other smaller locations which are 


dignified by name The largest of tl 





main dumps is that at LaBoca where 1 





was estimated that 24,820,000 cubic yard 
of material could be disposed of Ch 
next largest was that at Tabernilla. Hers 
it was possible to get rid of 13,377,000 
cubic yard f material \t Muraflores 


there was space for 11,750,000 cubic yards 





At various points along the new Panama 
, railroad there was filling to be done which 
would take care of about 7,630,000 cubi 
yards \t numerous other places about 
5,000,000 cubic yards could be disposed 
f and at the smaller unnamed dumps 
nearly 7,000,000 cubic yards could be taken 
care of. It is estimated that the total 
dumping space would dispose of about 
g5.850,000 cubic yards of earth and rock. 
It must be remembered that it is usu- 
\ ally possible to dump only one train at 
a time at any one dump and while, as has 
been shown, the rate of excavation could 
be indefinitely increased simply by the ad- 
dition of more excavating machinery, it 





became absolutely necessary to use ma- 























1 chinery for unloading the trains as well FIG. 8. THE SUCTION DREDGE “SANDPIPER” EXCAVATING IN LOWER 
as for loading them Also the earth LOCK AT MIRAFLORES 
is started it draws the plow through the 
whole length of the train sweeping the 
entire load off a train of 16 or 17 cars in 
three minutes. The load may be deposited 
on either one or both sides of the train at 
once, according to whether the plow is 
right-handed, left-handed, or double-faced 
In the cass tf the Isthmian canal, the 
plows deposit the earth on the side of the 
) e dump | he 
K wi i 
! Vv ( rdins 
xcept tha 
end 
‘ a 
d : wet 
ad Tace 
ly I e en 
he 
a ible fr 
en — 
ve | . eyed 1po! 
passe 
‘ the enc 
it I ! pulling the 
nd FIG. 7. CLEANING THE TEETH OF THE “SANDPIPER” DRED train along the track by means of its loco 
- e the é thus draw ut and 
m dumped over the embankment had to be the Lidgerwood rapid unloader system laid along the top of the piles of earth on 
a leveled off and then at frequent intervals was adopted. ‘This syste nsists of a the flat cars. When the last car contain 
es the tracks would have to be shifted over powerful geared winding engine mounted ing the plow passes under the gallows 
of toward the edge of the dump as it receded. on a car next to the locomotive and tak frame, the cable is unhooked from _ the 


her All of this work is done by machinery ing steam to operate it from the locomo frame, dropped down and attached to the 
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Vite this by t yinding 1 
1 f the winding « 
‘ erses 1 train sweeping 
‘ les¢ ibed 
Ist ian Canal Comm 
f t 60-t n 1 fe 
} ( 11 LSoo | 
\ ( t cel ] 1V1isl I 
r carri 2 vari mater! 
e tt lv « f 17 rs ¢ 
o1\ dea ( ip. ity 
| ( Syste the <« re d { 
Pabe lla d pi e take \ 
ump tf loadet d ve 
f between 5¢ d 54 ins per day 
t limited by the abuilit 
he train crews 1 the switching facil 
oO move trains in and out ot the 
The plows in operation are guided by 
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ng swinging out at ngle, this ie chain-bucket type date back to the 
weeps the earth er the edg days of the French company, and on of 
pe, leaving \ space betwee vese, the “Gopher, 1s a record holde: I 
d the slop ] ndling of apacity lhe chain-bucket or ladder type 

for the leveling 1s done me redge employs a continuous chain 
pecial machinery on th I me of » a large number of steel buckets t 
peratior g Dp ed | x convever.: This continuous chain 
: er sheaves mounted on a heavy 
ictural steel frame work which is de 
ened to push the bottom end down 
( me U he material t excavated as the 
| the new edg p sre lve, carrying the buckets r¢ und 

ily. the track shifting nie 

loa which hay side eave per dredges are not greatly dif- 
ce I side pulling One end of f from the steam shovels except that 
ible 1s attac d to tl track, the cable th re mounted on barges instead I 
I gh a block { d to a_ railroad cars and are designed for a 

( 1 ind the ng slides the leeper and greater radius of action. 
\ Sse section, the [he suction dredges are used where the 


























tT { 
tte! I re 14 I 
t ( 
towar t \ 
1 
+} + 
r t 4 
‘ 
yher é ved 
+} ‘ + , j 
1 
f A 
7 
tr + + thr 
ter + + 





OLD FRENCH I 


CHRISTOBAL 


ADDER DREDGES AT 


material is of such a character that it can 


g to accommodate the move 

nt lo make this operation more ex- be pumped by centrifugal pumps. Thes¢ 
litious. the engineers of the Canal Com- dredges often have the end of the suction 
ission designed and had built a number pipe which digs into the material equipped 
track movers of a novel type. These with a rotating cutter, driven by a sepa 
( ( es or derricks. With a fall rate engine, so as to cut up the material 
he the end of the boom they pick nd facilitate its being drawn into the 
the t nd by swinging the boom pip Several of these suction dredges 
ction and deposit it in its are of the sea-going type, and their aj 
Ww Pp d this operation is repeated pearance is not greatly different from that 
1! vain as the crane is moved of a medium-sized steamer with the ex 
he track ception that there are the long suction 
pipes along their sides which may _ be 
DREDGING dropped down into the water to rest on 
cl f the nal at the the bottom hese pipes are connected 

the ey ting in the canal prism to the side of the ship by means of swing 

t ! lredae > e of these ing elbows 

in-bucket type. some dipper The sea-going dredges also carry all 

cs ( draulic-suction the material which they excavate; that is 
Several of these machines of thev do not use a separate barge which 
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owing to the rough water, might be 
danger of continually battering the side of 
When the dredge has taken 
mn all the material which it can handle, 
steams out by its own power into the 
niles and there dumps the 
method of disposing of 
the material greatly simplifies the prol 
lem which is solved on land by the un 
[hose dredges 


loaders and spreaders. 


which are not sea-going, of course, dump 
into barges and the barges are towed out 
o sea and there dumped 

The suction dredges are not so popular 
with the general public because they at 
tend strictly to their own business, and, 
while making no fuss or noise, are eating 
away millions of cubic vards of earth 


below the water, at a rate to put to shame 
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bé a great earth and concrete embank- 
ment d tl lling and settling of this 
mass of mater will take time and can 

not be hurried he building of the locks 
1 .) f the largest undertakings of its 
kind evel designed | here will be a 
double night of three locks, « lock hay 


ing an inside length of 1000 feet and a 


clear width of IIo feet Each will have 
a depth of 30 Teet giving a total available 
lift for the flight of &5 feet For the 
building of the locks there has been de 
signed and provided by the Isthmian-canal 
engineers the most elaborate installation 
of machinery ever conceived for such a 
purpose It is designed to give the hig! 
est possible speed and efficiency and to 
so completely cover the work as to make 


it a virtual impossibilitv for anv greater 
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FIG. 10 


the spectacular steam shovel with its 


racket and bustle and rattle 


THE Great CABLEWAYS 
Another most 
the work on the canal is the construction 


important feature of 
1f the Gatun dam and locks. These in 
point of time are the controlling feature 
of the work. The excavating of the canal 


will, in all probability be finished in 
\ugust, 1911. There are now only 101,000, 
000 cubic yards to be taken out, and this 
is going at the rate of nearly 4,000,000 
cubic yards per month. If necessary this 
work could be expedited, as has been 


pointed out, by putting in a larger plant 


The situation in regard to building the 


Gatun Dam and locks is, however, entirely 
different These will be the controllir 
feature 


y 
x 


n fixing the date of the finishing 


and opening of the canal. The dam will 


SEAGOING SUCTION DREDGE “CULEBRA” 


} 


expedition to be secured by any possible 
means 
building 


sh-speed 


The machinery to be used for 
the Gatun locks consists of 13 hig 
electrically operated Lidgerwood cable 
wavs, all with traveling towers and so ar 
ranged as to allow of the control of their 
operations from any convenient point 
hese cableways are in two groups, one 
group for unloading concrete materials 
and putting them in storage in the mixing 


vard, the other set is for the actual work 


of building the lock walls Che materials 
tor the locks will be taker Gatun by 


vessel. There is at that point a portion of 


the old French canal which runs alongside 
the new site and opposite the lock sit 
This has been cleaned out and rendered 
available for receiving the material-laden 
barges 


Spanning the canal at this point and 


reaching across to the adjoining ground 
toward the locks for a total distance I 
Soo feet, are the unloading cableways, 
ving under their spans the great storage 
and mixing yards here are five cal 
yVS in this group ne or these 
nted on a pair of towers by itsell, 
vhile the other 4 are mounted in pairs 
ywwers 
After being mixed into concrete the n 
terials will be conveyed in electric trolley 
rs to a track alongside the lock site 
cableways. 


These electric cars are automatic in their 


under the second group of 
operation, in that they require no motor- 
man [There is a starter and stopper at 
each end of the track to control the m« 
tion of these cars whose speed will be 
300 feet per minute Chis second group 
of cableways, also having an 800-foot span, 
are mounted on traveling towers whose 
tracks are on either side of the locks and 
extend the whole length of the flight 
The cableways will pick up the mixed 
concrete and other materials for the locks 
at any point along the site and convey 
it at once to where it is to be put in place 
In this group there are eight complete 
cableways mounted in pairs on four sets 
of towers, each pair of cableways with its 
traveling towers forming a complete trav 


eiing crane 


Not only are the hoisting line and car 
riage under the entire control of a single 
operator, but the towers are arranged t 
be traversed ong their trac electr 
power \ system of ren contro] 
provided which will enable the operator t 
take his station on a form on the concrete 
work, or at any point where work is 
actually being done and to operate the 


cableway 1n all of its functions from that 
point. He will also be able to have him 
self and his control apparatus picked up 
cableway and transported to an 
other point of operation. The speed of 
operation of these cableways will be the 
greatest ever used for similar work It 
is designed to traverse the carriages on 
the cables at a speed ,of 2000 feet per 


1 


minute at full load. This plant is not 
completed as yet and when it is done, 
there will be many other novel features 


in its construction 


THE Lock CRANES 
\t Pedr Mig e] 


ind at Mira Flores there will be twe 


1 


there will be one lock 


lor handling the materials at these locks 


different form of conveying apparatus 
will be used At these locks the mater 
— a * : . . 
must be brought by train because they are 
‘ 


tSéo far from the ocean for water trans 


portation It is expected that after the 
‘ mpleti I f the Pedr Miguel lock, the 
conveying plant will be transferred t 
Miraflores 

In order t indle the « te, whic! 
t Miraflores will consist of 150,00 
ubic yards in the locks and 65,000 cut 
vards in tl lam at this point, there will 
be two types of traveling cranes em 
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ployed. ‘There will be four cranes of each 
type. What is known as the berm cranes 
ire double cantilevers supported on a 
central tower running on tracks parallel 
to the lock walls. One end of the canti- 
lever will extend over the material yards, 
while the other arm extends out over the 
locks These. cranes are outside of the 
lock walls, but inside of the lock cham 
bers there is the second type ot crane. 


[hese inside cranes travel on trucks 
running on tracks laid in the bottom of 
the locks and they have long cantilever 
arms extending over both lock walls 
There will be two of these cranes in each 
being 


of the lock chambers, each chambet 


rooo teet long 
\laterial will be handled from the stor 


1 Sa 
LOCKS by vrav DUCKeLS 


age piles beside thi 
picked up by the first set of double canti 
lever cranes and delivered to the con 
crete mixers, which, by the way, are lo 
cated on platforms on the crane itself. 
\fter mixing, the concrete will be carried 
by the other arm of the crane, swung out 
over the outer wall of the lock or deliv- 
ered to the crane dewn in the lock be 
tween the walls 

Both types of crane can travel the en 
tire length of the locks and approach walls 
and the storage pile will also extend over 
this distance, which amounts to about 
3500 feet. The concrete mixing is done by 
machinery as on all work of any size. 
The capacity of the four units is esti- 
mated at about 2500 cubic yards per day 

There are many other uses of machin 
ery on the canal which it is tmpossible 
to mention in such an article as this, in 
fact nothing at all has been said of the 
humble rock drill which is pounding and 
pounding away at the eternal rocks pre 
paring them for blast and eventual loading 
on the cars. Indeed the work of building 
the Panama canal may be said to be a 
triumph of organization and sanitation to 
gether with the almost unlimited use of 
mechanical devices 

In the preparation of this article we are 
indebted to F. F 
wood Company, for much material, and 


Coleman, of the Lidger 


assistance in the getting together of facts 


and interesting data 


hat Japan is taking a progressive view 
in the world’s industrial development ts 
evidenced by the new patent law which 
that country recently put into effect. In 


that law i strong cguarantec has been 


given to the right ot patentees ; the en 
joyment of private rights has _ been 
brought into harmonious accord with tHe 
public interests; the rate of fees has been 
reduced, and the procedures for applica 
tion for patents have been much simpli 
fied. The legal period for filing applica 
tions for patents has been extended to 
suit foreign applicants, and the provision 
relating to the cancelation of patents has 
also been revised to make the law adapta 


ble to recent progressive development 








AMERICAN MACHINIST 


An Efficient Turret Nurling 
Tool 


By Joun BaAILey 


On page 543 there is a description of a 
new turret nurl tool holder which recalled 
to my mind a turret nurling tool which | 
made about a year ago and which is still 
being used in our shop in a very efficient 
manner 

Things were very slow in the shop and 
to keep the men busy we looked over a 
lot of small work which we had been hav 
ing done outside but which we thought 
might now be done more advantageously 
at home 

\ couple of brass nurled finger screws, 
shown in Figs. 1 and 2, were among these, 
and we put them on a small turret lathe 
and made the necessary tools. I was 
struck with the saving that could be mad 


by using a turret- instead of a tool-post 


a 


FIG, I 














—~hK-C 
elle Oo A 
Fp 
2 
FIG, 2 


July 15, 1906. 


The two lever arms are connected by a 
link F 
riveted together with a spreader between 
them. The offset in the T B was made 
to allow the lever arms to be of the 
proper length, to move the nurls the same 


This is made of two flat pieces, 


distance. 

In operation the turret is turned to 
position, and with the handle of the nurl- 
ing tool to the rear, the carriage is 
brought forward until the nurls are op 
posite the part to be finished. A _ short, 
snappy pull on the handle does the trick, 
and it does not have to be much of a pull 
at that. 
reads as though it might be more or less 


The description of this operation 


intricate, but the nurling proved to be 
»y far the shortest operation on the 
pieces. 

Before trying the tool we were afraid 
that the nurling might overlap and cause 
a poor job, but in over 1000 pieces I failed 
to hear of, one piece that has developed 
this fault. 


We intend to try this tool on cylinder 


—1—-r 
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FIG. 5 
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\ TURRET NURLING TOOL 


nurling tool; besides we needed the tool 


post for another tool and would have to 
keep changing, and if we could get a tool 
acting on both sides of the work simul 
would be able to feed the 


tool in much faster as there would then 


neously, we 


be no bending action on the work to cause 
trouble 

lhe tool made is shown in Fig. 3, and 

1 4 and 5. B, 


in lig. 3 (and shown in detail in Fig. 4), 


veral of its parts in Figs 


1 T-shaped forging with the head of 
the T offset slightly, as shown The stem 
rned to fit the turret-tool arm, where 

t held by set screws. Two pins C are 


screwed into the head of the T, as shown 
(In these pins are fitted the levers FE and 
G, shown in detail in Fig. 5. These levers 
have the pins PD for the two nurling 
wheels | which are standard stock nurls 
with concave faces. In the lever E the 
fulcrum is at the end, with the nurl above 
it, while in the lever G, which is longer 
and fitted with a handle, the nurl is at the 
end and the fulcrum in the middle 


nurling. In order to do this, we will 
have to have the lever-supporting pins 
come out much farther in order to let 
We would probably 
do this with some form of box tool, some- 


the work pass into it. 


thing on the line of that shown on page 
543. A tool of this kind would be apt to 
cause uneven nurling as the hand pressure 
might not be constant, but as the tool we 
have has been such a surprising success 
we intend to make a trial on this kind of 
work 

The tool 
shown in Figs. 1 and 2, which 


described has nurled_ the 
screws, 
have head diameters of 1 and 13% inches, 
respectively, and the tool will take diam- 
eters of from 34 to 2 inches. Of course, 
as the diameter of the piece to be nurled 
increases, the leverage becomes less and 
the cutting speed greater. This tool has 
been used on brass only, but we presume 
would work equally as well on other 
metals, but might require a longer lever 
arm for the handle to satisfactorily do 


the work. 
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Milling, Bending and Testing Fixtures 


How Accurate Machine Parts Are Finished by Special Milling Applian- 
ces and Other Tools and Tested with Indicator and Micrometer Fixtures 


EDITORIAL CORRESPONDENCE 


The halftones, Figs. 1 and 





2, and the The detail in Fig. 3 which gives the limit when viewed from the end; that is, the 
line engravings, Figs. 3, 4 and 5, illustrate dimensions shows that the error 

some special fixtures built by the Lanston in 
Monotype Machine Company, Philadel- 


yhia, Penn., for milling spacing bars for 
, S 


allowed second operation removes the metal at 4, 
the over-all measurement between the Fig. 3. The bar of steel from which these 
two outer ribs of the spacing bar is only spacing bars are made is gripped as in 
0.001 inch, and this means that all the in Fig. 1, in a special fixture whose con 
the matrix cases used in their type-casting termediate pockets must be held very — struction will be understood from Fig. 4 
machines. Several of these spacing bars closely to size and be spaced correctly to The two clamps B and C are mounted 
are shown on the table of the miller in’ avoid an accumulated error greater than on this 


fixture at right angles to each 


Fig. 2, and detail dimensions are given in that mentioned other and hold the rectangular bar of 
Fig. 3. A matrix case is also shown in stock against a seat in the block 2). This 
the former illustration, and, 4s will be FIRST OPERATION ON SPACING Bars block and both clamp plates are gashed, 
seen, there are 15 spacing bars located in [he first operation, which consists in 


as shown, to admit the gang of cutters 


~ 4 























FIG, I 


MILLING MONOTYPE MATRIX-CASE SPACING BARS 


the case, each bar having 15 pockets milled = milling = th« 


entire series of pockets or lr) 
in its face 


1 front clamp C is pivoted at the 
so that the entire series when notches in the bar of steel and cutting off bottom so that it may be swung out of the 
assembled in the case provide for holding 


to length, is accomplished with the gang way or brought into operative position 
225 matrices which are wsed for casting as of cutters illustrated in Fig. 1. In the quickly, and is provided with a latch E 
many different type characters Each second operation, Fig. 2, the work which by means of which it is connected with 
matrix is cut from a bar 0.2 inch square, now appears lik« straight tooth rack, operating bolt lop clamp B has a 
the material being a copper alloy The is passed lengthwise under a second gang bevel surface underside near the rear end 
pockets in the steel spacing bars which re of cutters which mill awav the edges of which rests 1 corresp mnding slope on 
ceive the matrices must be accurate as to. the teeth to half their original hight, giv the fixture so that when tightened it 
width and depth. and correctly spaced ing th work n L-shaped appearance , tends to draw the clamp toward the rear. 
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FIG. 4. FIRST-OPERATION 
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OPERATION MILLING 
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This clamp also has a swinging latch G_ bell crank A forward, thus drawing down 


which secures it to the vertical operating stud HZ and clamp B and also 


stud H, and which, when swung back, back bolt F and clamp ( Movement of 
llows the clamp plate to be easily r lever / in the opposite direction simul 
oved 30th clamps are operated by a_ taneously releases both clamping plates. A 
vle movement of lever J which, when spring acting upon the bell crank K tends 
tur? ied, perati nit 7 n bolt F. forcing to throw this back when the nut / is 
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leased, and a similar spring lifts the upper 
clamp B. Two spring plugs press against 
the inner face of clamp C and swing this 
away from the work when the clamp bolt 
is released 


When tink 


the work to the 


cutters have been run into 
table 


against a positive stop and 


proper depth, the 


being cut off to correct length 
he two larger cutters at the ends ot 


N gang, clamps are released, the 
dt pped out of the way and 
upper one removed. The bar of sto 
the clamps replaced and 
next piece milled. Both clamps, as well 
the seat for the work, are readily cleaned, 
and tl york 1s thus always held true and 
rm] ! ] during the milling opera 
1¢ 
S ER N bixtus 
[| nd-operation fixture, Figs 
id 5 these matrix-spacing 
mill lengthwise, reducing the hight 
lk ny a ledge it the 
‘ i 2 and 2, cor t i 
I 5 tne face oft W cl 
- eel block M for recei o> tu 
| the ime t , ‘ 
\ le clamps NA 
lamp t imultaneously operated 
r ided spindle 
ns O and causes thi 
I | R |} ( iW 
mon +t " he 
f t ra 
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Fit 7. FIXTURE FOR MILLINC CAM SLOTS 








xture, are provided with swinging 


latches S S, which connect them with studs 


RR, and which when swung back, allow 
t clamps to be lifted off so that the 
work may be readily removed and _ th 
clamps and seat for the work properly 


leaned of oil and chips 
he clamps also serve as receivers for 


notches cut in their ends 


that 


the work, as the 
idmit the teeth of the spacing bars, so 
while a pair of these bars are 
milled 
the ends of an extra pair of clamps which 
the 
emoved 


this 


spacing 


eng another are inserted in 


pair 


fixture when the first 


the 


ire lropped into 
with 
little 
emoving and inserting work. 


l he 


the principal dimensions of the various 


air are completed 


work. In way time is lost in 


details in the drawing, Fig. 5, give 


members of this fixture It will be 
noticed that the reat 
V N are beveled and rest upon cor 


bevels 


ends of the clamp 
plates 


sponding formed in. the 


upper 


f t the fixture, so that when tightened 
: | " } 
lamps are also pressed forward t 

c e work l gainst the locating 
? is 

\1 ( AM ~ 
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are controlled by cam plates G and H 
adapted to contract respectively with 
fixed blocks / and J. Cam plate G 1s 


shaped to suit one side of the slot in the 
work and // is of proper form to suit the 
cther side of the slot. As illustrated, the 
fixture is set for milling the side g of the 
slot, the cam plate G being held in contact 


with guide block / by pressure of spring 

















FIG. 8. A 


hrough a 
SS slide D 


July 15, 190) 


slot in the work milled to 


The end mill is, of course, 


h of the cam 
correct outline 
enough smaller than the slot so that it 
can cut on only one side of the work at a 


time. 

The method of adjusting the guide 
blocks / and J will be understood from 
the engravings and the details of the 
fixture need little description. A stop 1s 


provided as shown at the rear end to limit 
the forward and backward travel of the 
main slide and work. When it is 
sary to change the fixture for another job, 


neces 


as for handling piece B, the block C 1s 
removed bodily from the cross slide D 
and block P substituted. Cam plates G 
and H are also removed and another pair, 
C and R, attached in their place 


A FILine Jic 


\ built-up filing jig is illustrated in Fig. 


8 This is used in finishing the inner 
edges of the mold blade shown in front 
of the jig The blade to be finished is 
nested between a_ series of pins and 


further secured by two jaws operated by 


the nurled-head screws at the front and 
end of the jig [he inner ends of the 
jaws slope backward from the top thus 
tending to seat the work properly. Hard 


ened-steel blocks are inserted in the body 


and lid at points corresponding to those 

lees of the blade which have to be filed, 

nd when the blade is shut up in the jig 
, onesd 


simple matter to finish it cor 




















lamping needs no ex 
C, by which it 1 
t slide D, Fig 
7 w! 1 ) 


AND BENDING FIXTURES 





nilled to rrect contour Cam handle 
Wis then swung down rocking spring 
bracket N toward the right, re leasing the 
pressi f spring AK against the lever L 

d ing spring O to upon that 








file becomes worn it may be readily re 
placed; so this sectional jig is not only 








































ened blocks which limits the action of the 


easier to construct than a solid one would 


be but is also kept in order at less ex 


pense 


\ BENDING FIXTURE 





Fig. 9 two testing fixtures and 
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bending device are shown lhe latter, 


which is illustrated at 4 in this halftone 


and shown in detail in Fig. 10, is used for 


bending a piece of steel wire into the 
lerm of a spring catch as shown at D, 
Fig. 10. The bent piece completed is also 


hown in the fixture 4 in the halftone 
lhe wire is 0.063 inch (No. 52 Stubs 
steel-wire gage) and is cut to lengths of 
about 211/32 inch. In bending, a piece of 
wire is slipped into the hole in the end of 


rod E, 


5/16 inch is 


and the end which projects about 


gripped between jaws / 
[he rod E is flattened on one side so it 
will rest at the right hight on the face of 
the fixture, and after the end of the wire 
has been gripped in the jaws, the rod is 
swung to the right until it strikes stop 
pin G. This forms the slight bend shown 
at a in the detail sketch D. The rod E is 
now drawn back on the wire"far enough 
to allow slotted plug 7 to be elevated in 
its seat sufficiently by its projecting handle 


to engage the sloping portion of the wire 
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diameters of the tud are gaged by the 
limit gage secured to the right-hand side, 
each of the three openings therein having 


two widths, as repres¢ ited in the letal 


sketch Fig. 11 so as to form a tandem 


limit gage The maximum and minimun 
sizes in each gage 


the sketch | he 
the different 


opening are given 1 
lengths of the stud ane 
portions of the body ar 


tested by the three indicator pointers 


while the stud head is held in contact 
with the nurled setting plug to the right 
lhe outer ends of the indicators swing 
over graduations reading to thousandths 
on the face of the fixture and any error 
in the over all length of the stud or in 
the distances between shoulders is de 
tected at once. 


The fixture at C, Fig. 9, is one of a 




















nd hold it while the rod F— is swung back . 
. . . 10>! 
iwainst stop pin /, this movement forming 
. i* 
the bend at b which sets the outer end ‘ 
f the wire parallel with the inner end - , E 
which is gripped between the jaws F F 
+ - . . ’ 
The effect of the two bending operations, ~, I I | | 
however, has been to offset the outer end | : , vi 
of the wire 3/64 inch from the gripped FIG. 11. GAGE PLATE FOR TESTING FIXTURE 
Steel Wire 
Spring Tempered 
A 
| i -—3 r 
on Ls <4» 
= Lad a — wi ee 
; ; 
Neo { } D 
K : : | °) § = ° 
L - ; 
4 E 
. j @ 
O-G LU 
O-! 
_— —————— \_J 
\, 2 J 
FIG, 10. BENDING FIXTURE 


Rod / 


is next drawn back on the wire to allow 


end as indicated in the detail D 


plug J to be lifted above the face of the 
fixture by handle A so that the wire will 
be engaged hetween roller L and central 
pin M. The rod is then withdrawn entirely 
from the wire and handle K_ utilized to 
rotate plug J a half turn, this movement 
Lending the cuter end of the wire around 
central pin M and forming the loop c 
shown in detail D, this completing the 


hending operation. 


Two TEeEstTinG FIXTURES 
The fixture B, Fig. 9, is for testing a 
special shoulder stud which is shown in 
place in the fixture. A master stud by 
which the fixture itself is tested is shown 
held in the spring clip near the upper 


right-hand corner of the device. The three 


number fitted with micrometer heads for 


testing various pieces The gage illus 
trated is for testing what is called the for 
ward stop on the meld blade. One of th 
blades is shown resting against the side of 
the fixture This blade, which is hard 
ened, ground and lapped, when in uss 


slide 


the required 


back and forth in the mold to give 
hody, th 


r 
rectang 


width of type 
movement being limited by the 
lar opening at the center of the blade I 
testing, the nurled-head plug / 


square 
which has a round pilot fitting a hole i 
is slipped through the hole at 


blade, thus 


the blade on the device ready for 


the fixture, 
the rear end of the locating 
testing 
The jaw S which forms a part of the 
slide operated by the micrometer spindle 
is then traversed by the micrometer until 


it contacts with the end wall of the cen 


115 


tral oblong opening in the mold blade, the 


micrometer reading showing at a glance 


if the surface tested is the exact distance 


required from the test plug 





An Exhibition of Blue Chip Steel 


I. DITORIAL CORRESPONDENCE 

tor the two weeks from the 8th to the 
igth of June inclusive Wheelock, Lovejoy 
& Co.’s New York branch gave an exhib: 
tion of the cutting qualities of the Blue 
Chip steel 
Sterling Steel ¢ 

The exhibition was given in Gould & 
Ieberhardt’s, Newark, N —& 
them an opportunity to exhibit their 1 
Powell 
Mass., had their accelerating 
Bliss Manufactut 
l., had a die 


manufactured by the Firth 


“ompany 
and this gav: 
inch shaper Phe lool Compan) 
Worcs ster, 
cut planer there; k. ¢ 


ing Company, Providence, R 
milling machine on exhibition, as well 


some of the high-speed steel mills an 
cutters which they make; and the O. K 
| Holder Company, of Shelton, Cont 
d their tool holders in use on the dii 
ferent machines as well as an exhibitio: 
lifferent si of these that the 
make 
S ting work was dor 
the different machines, and Fig 
hows a big which ts being taken 
he Powel Ing planer 
piece tha 1 the platen as 
heing cut 1 ist-iron block nine incl 
wide and feet long Che cut shown 
eing tal } Chip high-spe: 
teel tool by in that was hardene 
water © cut was ¥%& inch deey 
with | ! ind this made th: 
width of t ip 72 inch. The tool wa 
started at the rat t 40 teet per minute 
ind when it d t into the stock ab« 
inches t | accelerated to 120 fe« 
er minut Just before leaving the 
it aga eased the 40 feet so tl 
platen would vers isily This toc 
had been used off and on for six days 


without regrinding, when it was makinc 
the cut shown in the picture. 


\ roughing t was taken in the sa: 
block with the O. K | holder shown on 
the end of the plate This cut was % 
inch deep ind the accelerated 
speed was 140 feet px unute. It plane 
across the surface of the block, which wa 


») inches wide and 5 feet 


utes Another cut 


long, in four min 
inch deep with % 
icross the block with 
this tool holder m six minutes 


inch feed was mad 


lest IN SHAPER 
\nother sertes of tests was made in the 
10-inch Gould & Eberhardt shaper that is 


} 


shown in Fig. 2 this machine can he 
run at from 7 to 125 strokes per minute 


I he block 


cast-iron and 12 inches long 


machined is 
The stroke 
was made 14 inches and 24 strokes per 
taker The 


which ts being 


minute were cut shown ts %& 





* seayut Deeg » 


n6Cut Planer a 


‘Powell Tool Co. 








POWELL ACCELERATING CUT 


) 


inch deep with a feed of 1/20 of an inch 
this heavy cut was taken with an O. K 
tool holder. This seems like a pretty heavy 
cut for a small shaper, but with the Blue 
Chip steel it was taken successfully 
DIE-MILLING 


DEMONSTRATION ON 


MACHINE 


Another machine that was run during 


od "ee, 


; Fea MF, | 
& Fig ROBY re “> 
MAKIRS 01 
HIGH. SPEFD STEVI 
MiiLS & COTTPES 


3 BLISS DIE MILLING M 


two weeks of this wn 
for milling 
Bliss Mar 


runs at 7 


machi 
the | C 


and it 


Fig. 3. This is a 


eS th if 18 made by 


ufacturing Company, 


olutions per minut It is shown witl 
that wae hei wit } 
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PLANER USING BLUE CHIP TOOLS 


Blue Chip cutter shown in the center of 
[his die was made for punching 


from 


the die 
out the word “Maxwell” 
plates; the finished product being shown 
Some 


brass 


on the machine, under the pulley. 
different styles of cutters which 
for this machine are 
a circle, on the board, at the 


of the 


were made use in 
shown, in 


machine 
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One die block that was cut during the 


4, and with it 
the 


exhibition is shown in Fig 
is shown the cutter that was used for 
Only the part of the block that was 





J. BLOCK 34 INCH THICK AFTER MILLING 


was not necessary t 


The letter is about 


cut is shown, as it 
stow the entire block 
3% inches high and it was cut with this 
Blue Chip cutter in 45 minutes. 
Wheelock, Lovejoy & Co. also had thei 
barium-chloride furnaces for hardening 
steel on exhibition and all toois used wer 
hardened on the premises in order to 1 


struct others in its use. 








GOULD AND EBERHARDT’S 16-INCH SHAPER USING BLUE CHIP TOOLS 
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he Vail Family and the Speedwell Works 


Sketch of a Machine-shop, Recently Bumed, Which Pioneered the 


Steamship, Locomotive, Cast-iron Plow 


and Telegraph Industries 





BY 


About the beginning of December last, 
the newspapers made de- 
structive fire at the old Speedwell Iron 
Works, near Morristown, N. J. They had 
been idle for nearly half a century, yet 
enough of them remained to furnish food 
for the flames. Their had 
been almost totally 
chinery manufacturing circles, but their 
mind an_ extraordi- 
nary record of the 
history of American engineering. Their 
obituary is like that of some great man 
from a past generation, of whose late sur- 
vival among us we are—as often hap 
pens—made aware only by the announce- 
ment that he has passed away. 

The Speedwell Iron Works 
recognition on at least five independent 
First, because of their historic 


mention of a 


existence 
forgotten in ma- 
end recalls to 
achievement in 


deserve 


grounds: 
beginning, they having been founded, in 
Revolutionary times, at a town which 
more than once was occupied as winter 
quarters by the Continental army. Sec- 
ond, because thence came the machinery 
for the “Savannah,” the first steamship to 
cross the Atlantic ocean. Third, because 
the first (?) cast-iron plow made in 
America was there produced. Fourth, be- 
cause there were forged tires, axles and 
cranks for the earliest American locomo- 


tive. Fifth, because that plant was the 
home of the first commercial electrical 
industry in the world—the magnetic 


telegraph 


BEGINNING OF THE WORKS 


In the winter of 1778-1779 the New 
Jersey Gazette was advertising that a 
store had been opened at Morristown, by 
Arnold, Kenney & Co., to sell dry goods, 
groceries, testaments, spelling books and 
other articles enumerated. In June, 1779, 
the firm dissolution of its 
partnership. 

These men, Jacob Arnold, captain of 
“Arnold’s Light Horse,” and John Ken- 
ney, or Kinney, were the founders of the 
Speedwell works, the nucleus of which 
they established, somewhere about the 
period of the Revolution, in the form of 
a slitting mill. A local historian tells us 
that it was the second slitting mill in 
Morris county. 


announced 


In Re Suittinc MILts 


Thereby hangs a tale. The frst slitting 
mill in the county must have been that 
of Samuel Ogden, at Old _ Boonton. 
Slitting mills were plants for splitting up 
iron into nail rods, horseshoe iron, etc., 
with grooved rolls, after first rolling it 


EDWARD 


ri 


were then sold for 
working up into wrought nails by black- 
industry 


into plates. The rods 
smiths, or as a _ household 
Under the British Act of 1750, the erec- 
tion of plants for making semi-finished 
iron products, such as the slitting mills, 
had been prohibited to the colonists. It 
is related that built a 
plant of that sort while this law was in 
effect and that the upper story, entered 


Samuel Ogden 


from the river bank, was arranged as a 
grist mill, to short notice 
the functions of innocent industry when- 


assume upon 
ever the governor chanced along for an 
What with “jagging” the 
governor previous to the inspection and 


inspection tour. 


giving him an interest in the business, the 
mill was allowed to run unmolested. 


THE GOLDEN AGE OF FAILURE 

After the revolt of the colonies the re 
straining act of Parliament became a dead 
letter and those who wished to build slit 
ting mills availed themselves of the op- 
portunity to do so. It is not unlikely that 
the water power on the Rockaway river, 
north of Morristown, where Arnold and 
Kinney put up their mill had been used 
for forging purposes long previous to that 
Their new undertaking died abornin’, ow- 
ing it is said, to irremediable defects in 
the plant. Another account of the Speed- 
well works tells us that a building put up 
for a cotton factory became used for but- 
ton making instead because of some in- 
herent fault. These 
varying versions of the same story. 


may be 
But, 


at all events, the proprietors of the slitting 


anecdotes 


mill were financially swamped 

The paths of early American industry 
are strewn with bleached bones of enter 
prises that fell in their tracks. This fact 
must be patent to everyone who studies 
the history of early iron working. In these 
days of trusts we are prone to look back 
enviously to the country’s childhood as a 
golden age, even for small and lazy men. 
But local records tell tale, in- 
forming us how hard the first forgemen 
toiled for a livelihood, 
and with what regularity they were 
doomed to failure. Some of them, to be 
sure, made money, then as now, made it 
and spent it lavishly, but the day of an 
assured competency for the mediocre iron 


another 


and furnacemen 


man is a myth 


Jupce Vat oN THE WorK BENCH 
Captain Arnold’s interest in the busi- 
ness was sold under legal proceedings, in 
1796, to Dr Since the 
Captain was sell 


Timothy Johnes. 


Sheriff he could not 


BUFFET 


himself -out, so the yroner did the jo 

In 1807, Johnes turned over his holdings 
to Stephen Vail, who, in partnership with 
William Campfield Isaac 


proceeded to improve the plant. 


Canfield 
As then 
trip-hammer 
works, blacksmith shop, coal house, turn 


and 


developed it comprised a 


ing shop, etc lhe principal new con 


struction is believed to date from about 
1812. Thus the Speedwell Iron Works had 
assumed their proper character of a ma 


chine, as well as a forge shop, com 
petent to cope with the task of steam-en- 
gine building, which was elbowing to the 
front. In 1814 the plant became entirely 
the property of Judge Stephen Vail, under 
‘whose management it was destined to be a 


famous, if not a huge, establishment 


EQUIPPING THE “SAVANNAH” 

That historic voyage of the “Savannah” 
began May 26, 1819, from the Georgian 
city whence her name was borrowed. As 
she smoked past the Irish coast, she was 
chased for a day by the revenue cruiser 
“Kite” which took her to be a ship on 
hre. The “Savannah” was a vessel of 350 
burden. The her 
equipment that went from Speedwell is 


tons contribution to 
variously referred to by “historians” as 
“shaft” and “machin- 
us assume that they are all 


“engine,” “boiler,” 
Let 
The heavier forging seems to have 
the 
constructed at 


ery.” 
true 
been done at Speedwell. Some of 
lighter machinery 
Elizabethtown, N 


shipment through which the product from 


was 
J., the point of water 


Morristown was forwarded to New York 


[THe First Locomorives 


Obscurity enwraps the part played by: 


the Vails in furnishing tires, axles and 
cranks for the earliest—or among th: 
earliest—locomotives built on this side of 
the Atlantic. Nelson, in his “History of tl 


Jersey Coast,” states that, in 1825, the first 


steam engine for passenger purposes w 


constructed at Hoboken. This may ha 
been one of the locomotives that levied 
tribute from the Morristown forges 


While the first practical run of a locomo 
tive did not take place until four years 
later, and she was the “Stourbridge Lion,” 
imported by Horatio Allen from England, 
it does not follow that no experimental 
railroad engines were earlier built in the 
United States 


First(?) Cast-rron Piow 
There is a tradition that “the first cast 
iron plow,” in the United States at least, 


was made at the Speedwell Iron Works, 





inventor was Mahlon 
Morris county, N. 
nm a cast-iron plow 


t 


and further, that its 


Johnson, of Littleton, 


)., although a patent 


was afterward obtained by Freeborn, of 
New York, whose name it bore. Speaking 

t £ 
7 machinery, it 1s error to 


of agricultural 


supp 


se that our great 


grandfathers knew 
hand 
for reaping. Improved 1m- 
plements, drills 
forms of plows, were numerously invented 


of naught beyond the for sowing 


sickle 


and the 


such as seed and novel 


before the year 1800 
The Marquis of Crevecceur, who visited 
the Sterling Iron Works, Orange county, 


N. Y., about 1790, says that Mr. Town 
send, the proprietor, told him 

“What a pity you did not come here 
eight or ten days earlier! I would have 


shown you, first, three new kinds of plows, 
the principal parts of which I have cast, 
are no heavier than the old- 
Each is provided with a kind 
can 


and which 
fashioned. 
of graduated steel-yard by which one 
tell with precision the tractive power and 


soil resistance. Second, there was a port 


able mill for separating the grain from 
the chaff. There was yet another inven 
tion by means of which all the ears of 


may easily be gathered 
stalks at the 
as formerly. 


grain of a field 
without need of cutting the 
root to make it into sheaves 
All this has started for Mt. Vernon, since 
Washington directs the 


of his immense 


General 


cultivation estate with a 


discernment and attention worthy of eulo 


iat 
So it would appear that Washington 
used both cast-iron plows and _ traction 
lynamometers. Not everything that is 


new to the inventor is new to the world 


Robert Ransom, of Ipswich, England, is 


credited with the first patent for making 
cast-iron plowshares, in 1785 In 1803 
he improved them by a chilling or cas 

hardening process Che first t-iron 


plow made in America is attributed t 
Charles Newbold, f New Jersey t 
whom letters patent were granted in 1797 


He spent over $30,000 in exploiting it, 


but gay up in despair because the 
I 


farmerly intellect maintained that the im 


plement poisoned the land, injured fertil 
ity and promoted the growth of rocks 
Thomas Jefferson was a plow inventor, 
not only conducting practical experiments 
on his estates about 1793, but communi 
cating to the French Academy his at 


tempted solution of the true mathematical 


surface of the m 


ssing it mav be remarked that as 


' ; 
ate as the 19th century plows were drawn 


in Ireland by hitching them to the tails 


oT ti xen or horses 


NAIL SToLeEN SECRET 


ago valuable 


MaKING—A 
has often been told, how long 


process was exclusively 


certain European factory 


One bit- 


emploved at a 
by maintaining utmost secrecy 
ter cold night a forlorn tramp came to the 
that he might lic 
himself by the 


works and implored 


and warm furnace 


dcewn 
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tire. It seemed that no harm could come 
from granting his request, so for once the 
rule against admitting strangers was re- 
laxed. That tramp was a rival manufac- 
turer in disguise, and, by abusing hospi- 
tality, he stole the secret. 

Che old-time 
by hand has been already mentioned in re 
Speedwell. 


process of making nails 


lation to the slitting mill at 


Manufacture of cut nails by machinery 


came in during the closing years of the 


eighteenth which time nail- 


it 


century, at 
making machines were a favorite exercise 
One of the best known of 
nail was that of J 


Ramapo, near the boundary 


tor inventors 


the early factories 
Pierson, at 
line between New York and New Jersey. 
It was against his rule to admit visitors. 
Stephen Vail was then a young man with 
a mechanical and inquisitive temperament. 
He had heard of the marvels in 
factory, and the exclusion of spectators 
In the guise 


Pierson’s 


only enhanced his curiosity. 
ot an ignorant country bumpkin, he gained 
access and strolled about the shop with 
Just then 


an air of idiotic bewilderment. 
Mr. Pierson happened to enter the room 
and, noticing that the amazement of this 
young jaybird was focussed upon a par 


ticular machine, he hastened to speed the 


parting guest 

It was to Mr. Pierson an inscrutable 
mystery how, some time later, a nail- 
cutting machine came to be set up at 
Dover, a few miles from Morristown, and 
he never found out until, many years 
afterward, Judge Stephen Vail told him 
about it as a friendly joke. He was then 


. 


ble to look at it in that light 


By the time Stephen Vail came to sit on 
he ought to 


the bench as a magistrate, he 


have learned some things in point of 
ethics which had not been clear to him as 
i boy. But from the relish with which 
he seems to have repeated this story in 
ld age, it may be feared that he never 
came to realize how small a difference 


lies between stealing the design of a ma- 


chine and stealing the machine itself. 
* THe MAGNETIC TELEGRAPH 
Judge Stephen Vail’s sons, Alfred and 


George, both took after him in mechani- 
cal aptitude and started in to work at the 
Speedwell plant. George settled down and 


remained as a partner, but Alfred had 


other ideas and, at the late age of 25, 
entered New York University, intending 
to study for the ministry. He was grad 
uated in 1836, but his health broke down 


and prevented his further education along 
that Occasionally he returned for a 
visit to the 


Sept mber 2, 1837, 


line 
university, and one of these 


visits, revolutionized 


not only his career but the history of the 
world 

Prof. Joseph Henry, of Princeton, had 
already invented an electromagnetic tele- 


it remained to commer- 
Different 
were struggling with the practical difficul 
hasis of 


graph, in essence: 


cialize the principle inventors 


ties involved, whether on the 
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Henry's researches or otherwise. A defin- 


telegraph 


ite conception of a working 

shaped itself in the head of Samuel F. B. 
Morse, an artist, on October 19, 1832, 
while he was returning from [France on 


board the packet “Sully.” Several years 
elapsed before he could embody his plan, 
having admitted to the 


York University he con- 


but after been 
faculty of New 
structed an experimental apparatus and 
tried it with the assistance of Prof. Leon- 
ard D. Gale. 

.It was an exhibition of that instrument 
which Alfred Vail Forthwith 
he became an enthusiast on this new ap- 
plication of natural powers and sought to 
cast in his own lot with its development. 
Morse lacked funds, while the Vails were 
The inventor readily 


witnessed. 


people of substance. 
promised a quarter interest to Alfred, who 
enlisted the patronage of his father. After 
prudent inquiry the doors of Speedwell 
were thrown open for construction of an 
instrument suitable to place before a con- 
gressional committee and $2000 were pro- 
Morse was invited 
to Morristown on a visit and 
was encouraged incidentally by an order 
t> paint portraits of the Vail family. 


vided as wherewithal 
tentative 


ELECTRICAL CONSTRUCTION IN THE 
THIRTIES 

In one of the buildings of the Speed- 
well works, construction of the apparatus 
was begun, with due precautions of pri 
Alfred Vail in person. His 
confidential assistant young ap 
prentice named William Baxter, later dk 
the The ma 
chine at which they worked was to be a 


vacy, by 
Was a 
signer of Baxter engine 
recording telegraph, and necessarily com 
plicated, for the sounding principle is of 
after adoption and the simplicity of the 
modern receiver has been attained by dis 
carding the characteristics of Morse’s in- 
wire 
hence 
liners’ copper wire 
used as a substitute, the New York 
it for the 


vention. Insulated electrical was 


then unknown to trade and mil 


cotton-covered was 


market being drained of it 
purpose. 

The skill that Alfred Vail 
used in carrying out Morse’s idea was not 
all that he gave to it; he added features 
that not improvements of 
mechanism, but principles, 
entitling him to credit as co-inventor. 

The task was a tiresome one, and long 
before it was accomplished, Tudge Vail's 


mechanical 


mere 
fundamental 


were 


early complaisance had changed into skepti- 
cal disgruntlement at the dubious pros 
pects for his investment and the jeers of 


his neighbors Diplomatic relations he 


tween him and Alfred were almost sus- 
pended. When finally summoned to see 
the telegraph work, he wrote the trial 


message, “A patient waiter is no loser.” 
saying that if Morse could read it at the 
other end of the line he would be con 
When it actually was read his 
depressed spirits rebounded to the clouds 

On the sixth of January, 1838, Morse, 


vinced. 
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Professor worked 


Alfred Vail 


the instrument 


and 


\ few days later an ex 


hibition was given to 100 or more spec 


The 
s were transmitted through about 
ten-mile line 


the 


tators from the surrounding country 
message 
wire. A 
for 


three miles of was 


being prepared congressional 
committee 

T here vet re mained the hardest strygek 
of ali, to secure an appropriation for erec 


Not 


session ending 


tion of a real commercial telegraph 
until the last the 
March 3, 


hour of 
1843, when Morse had despaired 


of the passage of the bill, 


the 


and when his 


assets were reduced to fraction of a 


dollar, did it come to a favorable vote in 


the Senate 
Still the ‘project was brought tc the 
brink of failure. When laying the wires 


underground in pipes between Washington 
and Baltimore, with a pipe-laying machine 
the 
The appropriation was nearly 


of Ezra Cornell, insulation proved 
defective 1 
exhausted with no prospect for another 
But the wires were finally strung on poles 
and, May 24, 1844, the famous first mes 
sage, “What hath God wrought!” dictated 
by Miss Annie Ellsworth, through 


Alfred Vail was the operator at 


went 
the line. 
3altimore who received this message 


ALFRED VAIL 


Alfred Vail was partner with Morse in 
the 


telegraph; he 


CREDIT TO 


labors, vicissitudes and profits of the 
had 


means and with his own hands performed 


secured the pecuniary 


the work of its construction; but, more 
than this, he was the inventor of elements 
which should have brought him 1 larg: 
part of the glory that has been harvested 
by Morse 

Vail’s chief inventions were three Phe 
dash-and-dot alphabet; the lever motion 


employed to actuate a pen, pencil or styl 
ind a lever 


bossed the paper 


with grooved roller which em 


He was a modest man, 


yet he chafed somewhat at the lack of 
justice shown him, but various motiv 
held him back from claiming his due. It 


is said that in the modern simplincation 
of the telegraphic instrument, all features 
that Morse invented have dropped away, 
the 
into it by 
Vail was the 
“The Electro-Magnetic 
died, Jan. 18, 1859 


being those put 
Alfred Vail 
author of a little book on 


He 


permanent elements 


Joseph Henry and 


SPEEDWELL TRON WorKs IN 1853 


They never became a great establish 


ment in point of business, though for their 


day they were of creditable size as a coun 
try shop. Situated by the Rockaway river, 


m one of the most beautiful spots in a 


splendid region of mountainous country, 
they were a place where a man could work 
mechanic and still enjoy the 


is a quiet 


delights of an expansive Nature—a com- 
bination of advantages which is growing 
more and more remote from possibility 
for the average machinist or engineer 

A report on the condition of the works 
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In 1853 


shows that they were t 
and light forgings, 
xles, Mla 


lls, et 


17) ler 
nolders 


pied in making heavy 


press screws, wheels and 


cat 
chinery for saw, grist and paper n 


In the foundry were employed six 


eight men in the blacksmith shop and to 


in the machine shops, making with con 


mon laborers 45 men who filled a p roll 
of some $14,400 per annu It tool 
vear to consume 300 tons of coal, 200 
of pig iron, ete., from which was tur l 
ut a product valued at $50,000 1] 
works in their day catered largely to th 
Southern and South American trade in the 
way of sugar mills ffee hullers, et 
Judge Stephen Vail and his son, Hor 
George Vail, were alive in 1853, and Isaa 
\. Canfield, a descendant of the Judge, 


was a member of the firm. Stephen Vail 


and 
Speedwell Iron Works 


thought 


died in 1864, at the age of 84 years, 


soon afterward the 
closed 


that 


their doors It has been 


their idleness was due to a provision 


in the Judge’s will hindering their sale or 
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BORING A JI 
their operatior ther than cert 
named persons 

[he name “Speedwel . 
by one of he ni eT S | 11 org 
in the bog-iron regio south Jers 
This forge may have be trolled b 
the works at Morristown and used by 
them for the supply t \ t il 

From a statement made before th 
gineers’ Society of Western Pennsylvani 
the petroleum industry in the United 


States originated in the Great Kar 
Valley at the Salt or Buffalo Li k. rear 
Charleston, W. Va.. where David and 


Joseph Ruffner drilled 


sand with a 2!4-inch chisel bit of steel at 
ached by a rope to a spring pole and were 
rewarded on January 15, 1898 by an 
ample flow of brine for their salt furnace 
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WE PAY FOR USEFUL 


ing, for not only must the tools be made 
correctly but the stock must be suitable. 
[he other three pieces shown are brass of 
about the steel men- 


same gage as the 


lhe samples shown in the halftone Fig.  tjoned. 
! were procured by me while visiting a All of the dies are used with a 
brass goods factory and represent the roll feed. Fig 2 shows the dies for the 


this type of di 
Fig. 1 shows pieces of the stock of 


en. 


ost: successful and ingenious pieces of 


second largest piece shown in Fig. 1. Fig. 
work that I have so far > is not to scale or in proportion, but 1s 


merely to show the general principle on 


which the dies are made. They are of 











the sub-press type and must be accurately 
made. The lower half contains the per 
forating die marked A-r and the seven 
punches marked B-z to H-r. The top half 
contains the perforating punch marked A 
and the seven dies marked A to H. The 
end view of the upper half partly in sec- 
tion in the center of drawing die B shows 


the automatic knockout marked .V/, one 


IDEAS 


buckling which would otherwise make this 
job impossible. The third stroke makes 
the first draw by the punch B-r into the 
die B. The drawn piece is stripped from 
the punch B-r by the spring stripper 
marked 6 and positively ejected from the 
the ejector M. In the fourth 
first draw goes over the punch 


die B by 
stroke th« 
C-r while B-z 
are identical in size and shape 
with B-r: and B and herein lies the secret 
»f the success of the whole job. They 
start off the register for the succeeding 
operations right and keep it so. D-r is 
the second drawing punch. &-r and F-z 
are the succeeding ones. G-r is the per 
forating punch which acts with the die G. 
The plugs are ejected by the ejector M; 
H-1 is the final blanking punch which com 
pletes the operation 


is making another draw, 
C-r and ( 
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ct which is in every die from B to H 


[hese are actuated by the round rocker 


bar marked 7, the shape of which is 


plainly shown in the sectional end view. 
Chis 


not shown 


‘cocker bar is actuated by a lever 


fastened at 8 on 





which is 





process, three of which are made in eight 


ck 


rea 


SAMPLES 


four different pieces all made by the same 


and 


escutcheon 
piece shown in Fig. 1 is of sheet 


steel 0.020 inc 


*h dee p 


leep 


™m 


a draw 


inute 


1 thick and the draw is % 
is remarkable to make as 


progressively without anneal 


connected 
fastened 


This lk ver 1S 


bed by a_ rod 


the bar 


OF PROGRESSIVE DRAWING to the press 


at the proper point, to give it its 
movement on the upstroke of the press 
At the first stroke of the press the strip 
smaller piece which is a of metal is perforated by the die marked 
The A-z. The stroke 
operation, leaving a round blank, still fast- 
ened to the stock by the two side members 


in seven stages second repeats this 


which are plainly shown in Fig. 1. 
this at the rate of 150 The object of these perforations is to put 


the stock into drawing shape to avoid the 


OGRESSIVI 
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RAWING 


[hey use these dies in an_ inclined 
press and on brass run them as_ near 
could about 200 revolu- 
tions per minute. The spring stripper 
plate 6 rests normally above all punches 
as shown by the dotted lines in the side 
view. In the top view of the lower half 
the stripper plate is raised by the springs 
held in the depressions marked X. I con- 
sider the steel piece shown a remarkable 
draw. The superintendent of the works 
said that it could be accomplished only 
by using a special lubricant. This lubri- 
cant is made of fish oil and white lead. 
He did not state the proportions, but 
knowing the ingredients it would be easy 
to find the proportions by experiment 
Grand Rapids, Mich F. C. Mason. 
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Indexing Device for Notching 
Work in the Punch Press 


The halftone, Fig. 1, shows an internal 
notching device with adjustable index fin 
ger for interchangeable electrical-motor 
blanks. The construction is shown in the 
line drawings. In the core-building de 
partment there was always a lot of ex- 
pense in filing the core slots, and te over 
come this we made an adjustable index 
finger on our notching device, to make 
the blanks reversible. The blanks are 
located for notching by a standard key 
and keyway, and the first notch in the 
blank must always be in line with the key, 
or it will not reverse. Now it accidentally 
happened that the notch on the index 
ring was not in the right relation with the 
key in the set edge, and the blank would 
not reverse. It does not now matter in 
what position the index ring is fixed to 
the set edge; with the adjustable index 
finger here shown we are able to bring 
the first notch central with the key of the 
blank. 

As shown in the plan, Fig. 2, the table 




















Fit I. INDEXING DEVICE FOR NOTCHING 
WORK IN THE PUNCH PRESS 


A, which carries the notching device and 
can be fixed to any suitable power press, 
is of.cast iron, the top, bottom and dov: 

tail slide are machined and in the dove 

tail guide are two nuts with studs F that 
carry the spider B, which is of cast iron, 
machined and bored to fit the set edge or 
ring C, the lever Y, two studs F and the 
four bolts W. The screw /, which is of 
machine steel, is carried by the bearings 
J, and moves the spider B to and fr 

When in proper position the latter is 
tightened by the four bolts W that move 
in T-slots X, the two bearings J are 
doweled to the tables, the set edge ( 
which is of mild steel and machined t 
a nice running fit on the outside face of 
the spider, is recessed to suit the inside 
diameter of the index ring D. and for 
the outside diameter of the blank to be 


1otched, as shown in the section in Fig. 2 
The blank is held down by flat springs, as 
shown in Fig. 1. 

The index ring D is of mild steel. m 
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chined, and screwed down to the set-edge, It is rsible to drive right or left, is 
and is cut with a given number of notch pressed torward by a compression spring, 
in the gear-cutting machine hese and 1s held bacl a screw, as shown in 
notches have an angle of 60 degrees | Fig, 3 [he locking finger G and its 
lever Y, which is of e steel l 1 s are of mild steel, and the fing 
carries the driving finger HH, is put wu has a cross-adjustment The finger gets 
motion by the connecting rod L, which is_ its side movement for adjusting the index 
operated by the feed crank fixed to th ring by screw QO, Fig. 4. The body whicl 
shaft of the press. The lever is held in rries the fing lides in a dovetail shoe 
positien by tl l d ti necting | ehtened \ » ti 
8) " 
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Section xX-y 









































FIG. 3 IG. 4 
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n't FIG 
‘ cau \ 
INDEXING Di FOR NOTCHING WORK ON THE PUNCH PRESS 
rod L is fixed by a ball int to the ley band brak ig. 5, is fastened 
[he driving finger / and the adjustable round the set edge C, and rests with its 
locking finger G do not need much ex end shoes on a rubber buffer. It is mad: 
planation, as a detail sketch is given. The of a strip of steel, has a layer of leather 
block H is of mild steel, machined to inside, and two end shoes. It is held to 
ide j - j . , , : f 
slide in a dovetail on the lever Y, and is gether i screw, which 1s also used for 
locked when in position by two bushes regulating the pressure. This brake pre 
which are clamped wit screws to th vents the index ring from receiving too 
lever. The operating finger in H is ofr: pid notion, and thus the index ring 
mild stecl, m ne ind case ] irdened 1s il VaVSs cke | n ifs proper division 















i I ( ) < ) <¢ 

I 1iute¢ 
\1] intern not ing ( I 3 
principl he vit mn that 1s I 
: feet in diameter, t ll race, as 
hown in the cross ction, Fig. 6 to tak 
the weight nd trictior if the set edge 


(he ball race is formed of two 1/16-inch 


balls are 
1! | Ditch, ss s 


Edinburgh. he] | tl na | MII KI APS 


Deciding Which Lathe to Buy 
for a Jobbing Shop 


Your readers may be interested in a 
test which was run recently for us so that 


we could decide whether to put in a 

















nd dat ubtful age dl 
cul y. OF new \l doubl 11 1] 
latl t out the rh 
lhe chip show full si was turned at 
cutting speed of so feet per minute from 
a 3 ver cent. nickel-steel bar 10 incl 
diameter ) feet ] neg lhe cut A x 
1! ep by oO 1 I ed In nother 
test mered forged shaft 1t2 inches 
ab meter well lie (500 1) sunds was 
turnes > teet per minute with a cut 
lee rb men feed Thess rob 
Wet parativel small in diameter 
nother shop the lathe was blocked up 
nd a hoisting drum was turned which 
\ mut 7 feet long, 5 feet diameter 
he tlange ind 2 feet diameter on 
the bod I his joh weighed 6200 pounds, 


ind was bored, turned and faced. We 
figured that the lathe could be kept fairly 
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usy on the 26-inch swing and could take 


are of the occasional large jobs when 
they came along 
New Haven, Conn. J. Wat 


The Physical Test for Steel in 
the Parker Brothers’ Gun 
Shop 


Ss seldom that one xzoes into a first 


: hop nowadays without hearing 
mething about the chemist and his work. 
Chemistry is a certain science of such 
neertainty that | have always been a 
little dubious about accepting what the 
chemists tell me, or at least what sont 
hemists tell me, for in the same breath 


they will speak of a certain steel, which 
had certain properties, while another batch 
t exactly the same chemical composition 
showed entirely different properties. This 
is well known, [| think, to all shop men 
nd still many of them pin their faith to 
teel which contains such and such per 
centages of this, that and the othe: i 
told you the other day how each bar of 
high-speed steel 1s tested in the Ball It 


eine Works, at Erie, Penn, not by ‘a 


hemist to nd the supposed pe reentages 
if tungsten, chromium and other things, 
which you and I know only by name, but 


by the lathe hand to find the actual per 


centage of the only ingredient he is in 


erested in, 1.€., noh speed [The Parker 
eun is made in Meriden, Conn ! 

Ink anvone who knows anvthing about 
wil Imut that it good gun and 

\ yor \ spends the same 

that | did in tl Parker Brothers’ 

ks with Mr. King, the supermtendent, 
guide, will adnut that the work don 

he gun is ual to if not superior to 
work done on at hot gun anywhere 


he 1 erial used in the 


9 is of listinetly practical 
haracter, th me as the test of the tool 
teel in the Ball Engine Works and th: 
proverbial proot of the pudding rhe 
irs ordered for the drop forgings for 

frame in which is the lock mechantsin 
ipproximately x2 inches cross 

tol \Ir. King tells me he does not 

re what is or is not in the steel so 
° t will stand the following test 

he end of a bar 1s heated to forging heat 

1 draw ut under the hammer to 54 
inch square b say, a foot long The 


piece is then heated to a good bright red, 
what would be considered a hardenirg 
heat in carbon steel, and plunged into cold 
water. It is then bent cold on itself, as 
shown in the illustration If it breaks, 

shown in the upper figure, it is con 
idered too hard and the steel is re 
If it bends without showing any 
cracks at .4, the piece is too soft and is 
If the cracks at 
! extend too far, it is also rejected. An 


for that reason rejected 


acceptable steel must bend and must show 





slight cracks at /., but not greater than, 
say, 3/160 inch deep; from this down to 
32 inch would be acceptable. The bend- 
ing shows that it is tough enough for the 
purpose to which it is to be put and the 
slight cracks show that it is hard enough 
machine readily without tearing, but 
t it is not so hard that it makes the 
achine and hand operations slow and 
fheult and the upkeep of cutters, drills 
nd tools a serious consideration 
There were many things which I could 
not understand about guns before I went 
into the Parker shop, but which are mcre 
clear to me now. I could not understand 
how a couple of chunks of round steel 
2 feet 6 inches long with a 7¢-inch hole 
through them could cost $100, or more. 
but I found that a pair of Whitworth 
fluid compressed-steel barrels cost in the 
rough from $20 up; that the subsequent 
boring and reaming, turning on a special 
forming lathe, grinding on a special cylin 




















THE TEST PIECES 


drical grinder and many other operations 
necessary to make a finished pair of bar 
rels are all slow, as compared with the 
general run of machine work; and even 
when apparently finished and fitted, the 
barrels are not safe from the scrap heap. 

In one corner of the Parker works 
there is 2 tall, clear-eyed inspector. There 
are no strings on this man or his de 
cisions \ll the work and _ skill. which 
have previously been expended on the gun 
do not concern him. The polishing of 
the barrel may be perfect and the action 
without fault. He, of course, takes notice 
of these things, but above and beyond 
these, the gun must do what it is built to 
do, shoot well and prove its shooting 
qualities by the pattern it makes. His 
duty is to inspect and shoot every pair of 


barrels turned out 
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He has a target which runs on a trolley 
The target is pamted 
of the belt 


the 


controlled by a belt 
and a throw 
to the 


[he inspector loads the shell with 


with white lead 


shifter sends it ther end of 
range. 
so much smokeless powder and so much 
shot and puts it in the gun. 

[he 
rest and sighted by the inspector. I sup 
looked as though | like to 


squint along the barrel and in response to 


gun is then secured to a machine 


ose | would 


inspector's invitation I did so. | did 
a good deal of 


used to think I knew how to sight a 


the 
and 


ago 


shooting years 
gun 
In response to my “that looks good to me” 


he modestly ventured “a little to the left 


and low I think, but we'll see,” and then 
he pulled the trigger. It was just as he 
said, the bulk of the. shot tended to the 
left and low. I would hate to shoot clay 


7 he 


after making a pattern goes through the 


pigeons against that man inspector! 


1f counting the number of shor 
struck 


although 


fo maiiiy « 
target I s 
does 


is from longs 


which have the 


for he 


count the number of shot he 


practice able to guess within four or five 
the number of hits His guess on on 
target was 230 The actual count w 
234: on another 260, and thi 
201 in t samhe department 
maching el-re . 

1 s so if ) els d t p y 
tir thev at et ntil t 
until he condemns them to the scrap 
which the eacl lv by w re 
shear where th ypped int 
pieces 

Another tem of expense 1 a 
priced gun is the stock. Fancy stocks 
in the rough from $12 up and $20 is 
in unusual price for a rough st f 
Enelish or Italian walnut 

Regarding the mechanism of the gun 
I saw one among the number whicl I 
kept for exhibition purposes which | 


in place of the steel locking bolt one mack 


f hickory wood. This gun has been shot 
for 10 years, I am told, with this sam 
wooden bolt and without any accident 


lhe 
gun embodies 
feature \ 


design of the Parker hammerles 


a particularly commendabk 


great deal of shooting 


during cold weather and it is a_ well 
known fact that tempered steel or, fos 
that matter, any steel is much more brittk 
in cold than in hot weather. Most of th 
best shooting is at a distance from civil 


ization and gun shops. The usefulness of 
the average gun depends on its springs 
With a_ broken the 
either partially or entirely 
Not the Parker It 
spring which can be broken which would 


the All 


excep 


spring average gun 


18 


disabled 


so with contains no 


prevent gun from being used 


parts actuated by springs with th: 
tion of the hammer could be caused to d 


duty by a push of the finger The main 


or hammer springs can be broken in tw 
and will still perform their duty 
Guns occasionally come in for othe 


the disk, opposit« 
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repairs and when taken apart it 1s found 
that one or both of the main springs have 
been broken, but as the lock worked all 
right the owner was not aware that any 


thing was the matter with th 


springs 


Along with the samples from which the 


halftones are made came a letter from 
Mr. King in which he says “We have 
had steel of both qualities (the hardest 
nd softest) pronounced by chemists at 
steel works the same. So much for chem 
ica! tests so lar as our experience ext nds 


We 


least at 


must test as we have for 25 years, at 


present We know nothing of 








i! 
chemistry, but do know that the steel Vex 
enduring the aforesaid tests works all f 
right in our gun work.” ee 

EK. A. Dixit , 
I \\ 
\ 
; . is 
A Handy Machine Screw Computer \ ; 
Having to use tables of machine screws 100 
very frequently and not finding it esp 
ally convenient to refer to the regularly 
1 
~»\ ct? , Nn 4 is 
X s - x ~ ? 
o suo 
- 4 < rw” 
/ f - o a 
/ ; 
' ? . 
ext << of Pitch E 
< ° , 
\ x" 4 . Tar D Y 
fe \ 
aX ‘ -Head \ 
aN < 1 
A Diam.- Hea \ 
4 «~ f 
N ‘ Body S12 
“/ é ™ 
\ ~~ / / 8/8 /§ : . 
> ~ Ge - -- 
ted x EDS 
goa 
a 
{ANDY \CHINEI I 
printed tables, | made a sort of computer f1 
as shown with this, by fastening blueprints tr 
on sheet metal ph 
[he outer circle gives decimal equi I 
lents of nominal size of drills. The table p 
on the center disk gives single and double — er 
depths of V-threads from 7 to 64 per incl 
Under the center disk are five circles of 
figures giving the dimensions called for « 
l I he Sse g I 


each circle 


le sizes most used in 


New 


Som 
growtn 
o% } 
mEV i 
| hese 
statisti 


L 
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Ws niy the S1Z¢ yo want, pre 
contusion OT sizes 
Haven, Conn W. J. WARNE! 
striking figures illustrating tl 
f the telephone imdustry ar 
yy the National Telephone Journa 
which e mpiled from ofhcial 
show tl there were, on Jan 
1go8, 1 dly 2,160,000 telephon: 
op 70,000 in \sia, 20,000 1n \tru 
in Australasi ind about 6,300,00 
waes( an ling nt ¢ ‘ Canada 
and the whole of South America 
15,000 in all. Supposing the rate 
to be fairly uniform, there ar 
ut 9,500,000 telephones 1n_ the 
f whicl pW ird of 6,900,000 are 
2 in Europe, 85,000 


y in Japan—7!,000, India 
} | st Indies ) 20.000 to 30 
nd 70,000 to 89,000 in Aus 
p cut po I 1 N l 
vitl \mert b eT 
. _ 
. NS 
Sa? 
S77 
y 
\ go® 
pers aie 
yea" of 
»* \ wm 
° yt 
fF \ 
‘ 
lo 
’ 5 = 
is ] 
Z1 
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Nay, 9 1 
4 Via, < 
‘ a tof ss 
2, SK 
ae 4 7 
A ? 4 
> a4) 
, \ 
7 \ 
~ ‘ $7 
y 
4 
imerv Wack ‘ VF 
, 
ivilized and populous coun 
iordinarily backward in tel 
nicat while it is worthy 
these « ntries the tel 
ly in the inds of the Gov 
wl I France, tor i 
less than 200,000 stations 
a 1 Hungary combined 
ll lewer! teleph nes thar 
f Chicag he Mechar 


»400,000 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Strength of Rectangular Plates 
Supported at the Edges 


\ problem arose recently in my work 
which it was necessary to find the 
irsting strength of certain rectangular 
teel plates supported or held at the edges 


nd subjected to uniformly distributed 


yressure on one side The engineering 


andbooks and textbooks of mechanics 
ind machine design have given very little 


| In fact the results 


id in a 
show a factor of safety of 2'out two for 


he plate, 


solution 


which is a part of a boiler 


ected to high-steam pressut Can you 
furnish me with any formui or equa- 
tions applying to the strength of 1 

tangular, flat plates under conditions, such 


I have indicated 


Simsbury, 


Conn 


[This question was referred to one of 
ontributors and below is his re 
ly.—En.] 


In reply to your query I shall have to 
iv what you, evidently, already know, 
that the theory of flat plates is one of the 


least satisf ictory of all parts of mechanics 


\1f 


Vlorley, in his new books, gives quite a 


omplete study of circular plates under 
lifferent conditions, but when he comes 
to square and rectangular plates he falls 
ack on some assumptions that are not 
borne out by anything, and arrives at the 


ame approximate formula that is given 


Slocum and Hancock, 


vhere a is one-half the side of a square 
plate, h its thickness, m the load per 
square inch and / the resulting fiber stress 
30th authors give a modi 
should 


ma diagonal 
cation for oblong plates, but I 
prefer to treat any such plate as if on 
orner would break off at 45 degrees with 
the side of the plate 

Insofar as a flat rectangular plate fixed 
t the edges is concerned, the books are 
lumb. For my own use I have worked 
ip a formula, which would seem to bear 
m the case, in that it would probably give 
factor of safety within reason 
j 


I consider a squar¢ plate of side ( 


ind thickness ¢ firmly fixed at the edges 
so that the slope there is zero, subject to 
1 pressure of w pounds per square inch 
[ assume that it will break on the diag- 
mal. I freeze the part to the left into a 
cake of ice so that the right-hand part 


aring 


mav be col sidered ‘ cantilevet hye 





] 


inch, an upwat! 


" r ] 
WalG 10d 


FOR THESE 


id of zw pounds per square 


‘| pressure under its edges 


qual to the total load on that side, uni- 


formly distribt 
bending mome 
sides which 


ime to be constant along the 


ited along the edges, and a 
nt S per inch of length of 
holds the edge level and 


ot of the eda s 
The quantity S is the thing which I 
want to know before I can figure the 
tress on the diagonal section. In order 
get it I start out as if I was going to 
1 the elastic cur of the beam 
d? 4 
U=E] 
d x? 
i val le, at distar from the 
xr f* 
6 
T) 
x f° d? a 
—=- + 2 
= ft t — 
6 'x* 3 
. t 
ia 4 +S: / Ss 
BU) 2w 2? Te a S122 
“dy? is + t* 
iIntegt 1 ( vet the SsioDpe 


w x* S12 4/2 


> €. 


E- + 
dx at “5 i 
Now, ( because the slope is made 
t the point of the beam. The slope 
ilso zero at the center when + 
-o7 a: which, substituted, gives 


2270.35 a 


3 / 
\y g back 
; = . 

| ; red 
exp! 1 


wo 35as 


Pel 2 0.7070 


43 1% 


. wa 
s= 


=> 
- 


to the familiar expression, 


I 
1 of the square ‘we have 
4 waras2 x _ 
2 72 y 2 
| p x tf? 
P- = 
3 
e 42e he 
6 36 3 
tor p in tert fw at any 
the point ot the beam. 


ALSO 


Now, / will be greatest when it equals 
0.707 a. Inserting this value I get, 
w a* 
ot es 


a beimg the whole length of the side of 
the square, or if the plate is a rectangle 
the length of the short side. 

There is no doubt that this formula 
gives values on the safe side since the 
beam is held sidewise as well as length- 
wise. This would not be apt to double 
its strength, but I should have no hesita 
tion in making the equation, 

w a? 
p 8 7 


The entire absence of experimental dat 
seems rather remarkable wher we think 
how frequently such construction is used 


Boston, Mass Con * WISE 





Melting of Steel from the Inside 


[he real true meanings of those great 
proverbs: “Things are not always what 
they seem;” and “There’s many a slip 
twixt the cup and the lip” were never 
more forcefully illustrated than by the 
halftones, on page 972, showing two pieces 
of iron scale. 

It is a well known fact that the melting 
point of iron scale is very high. It is 
also well known that if there is too much 
oxygen, that is, too much blast introduced 
into a furnace the metal will oxidize. 
These illustrations show just such condi- 
tions. The pieces scaled on the outside 
and the metal next to the scale melted 
and ran out through cracks in the scale, 
just the same as lead when melted will 
run through a crack in a ladle. There is 
nothing new or wonderful about it except 
to the man with a theory and without 
experience. 

With properly regulated blast I defy any 
man to produce the results stated in the 
third paragraph of the first column on 
page 973. Regarding the last paragraph 
of the same column, if what has been 
stated is true, then I claim the right to 
proclaim myself as an “energetic pro- 
Manganese steel safes 
The bodies 


gressive person.” 
are now made in the foundry. 


of these safes are cast in one piece. Man- 
ganese steel is notoriously difficult to cast, 
especially where there are cores. Why 


not cast solid blocks and melt them from 
the inside? he field of application is 


wide from tin cans to boiler shells, or in 
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fact, one-piece boilers. That my name 
may live I give this to the world 
New York, N. Y. FE. A. Dixie. 





Accuracy—A Comparative Term 


N.°H 
ropy’s “Accuracy—A Comparative Term” 
writes that the small-shop 


knowing where the piece he is working 


Homer in commenting on En 
machinist, 


is to be placed and the function of 
said piece, is better able to determine th: 
degree of accuracy required than the man 

the large shop who has only a blue 
print to go by. 

\s a machine-tool demonstrator I hav: 
been in a great number of shops and have 
been enabled to see the various degrees of 
accuracy required. In most large shops 
ill blueprints, showing the piece to be ma 
hined or otherwise worked on, give limits 

t accuracy for the various sizes. For ex 
marked 1 inch 
0005 inch while the shaft which is to 
turn in the hole is marked 1 inch 
1.0005 inch 
iachined to the limiting sizes there would 


mple, a hole may be 


If both hole and shaft were 


e a difference of 0.001 inch, which. whil 
not affecting some work, would be very 
‘bjectionable in many classes of machin 

the small shop the hole would have 
een finished first and the shaft fitted to it 


f a workman fits a shaft to a hole. or if 


he finishes both hok ind shaft te drawing 
ize there ought to be no difference in 
the finished product. All small shops do 
not go to the trouble of fitting the shafts 
nto the holes thev will 1 


f them do, which shows that ideas of 


successful operation of machinery vary 
‘cording to the views of different men 

The above is the foreword of what I 
wish to write regarding machinery meth- 
ds in a certain shop in Ohio. This firm 
s of the old school which believes that the 
man working at the bench or on the floor, 
an straighten out the errors of machine 
work with his file or scraper. It is not 
onsidered out of the ordinary for a work- 
man to remove 0.015 inch by hand from 
fat or cylindrical bearings. Of course, a 
le is generally brought into play first 
‘he firm insists that all tool marks must 
be removed from the work 

If the planer hand does not have his 
finishing tool set square with the work and 
one corner cut deeper than the other, one 
can readily see what a job it is to remove 


the tool marks from the piece planed 


\lso, if the man doing the boring had a 


sharp pointed tool and used too fast a 
teed, the work would look as though 
fine pitch thread were cut on it Ther 
no premium or piece-work system in 
vogue; the poor machine work is caused 


by the firm’s insisting upon the workmet 
vetting the work out quickly and withou 
bothering about a good finish, becauss 
‘the file and scraper can tal it the 


While fhe finished product - 


bumps.” 
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to standard, it could be made much 
quicker and more profitable if better ma- 
chining methods were in use. 

Although I have taken this shop for an 
example there are many others through 
out this country using the same obsolete 
methods, which are time and profit killers. 
It does seem odd that some shops cannot 
get-work out quickly without much hand 
work whereas the other fellow doing the 
same class of work gets it out quickly and 
profitably In many shops to speed up 


the machines means an impairing of ac 


curacy, while other shops are not so af 
fected One workman when told’ to 
speed up” will lose his effectiveness as 


a reliable workman, while another will 


do a good, quick job 
Th r 17 re has ler . ——e 
he premium system has demonstrated 
that a good workman can and will d 


twice the amount of work he formerly did, 


ind that without impairing the accu 
of his product 
In conclusion it might be said that the 


methods in use have much to do with th 
accuracy of any shop’s product. Of the 
many “shop systems” in use one may bring 
greater effectiveness while another may 
% detrimental to the very existence of 
the shop 


Cincinnati, Ohi Er1cH HAMMLER 





Learn to Do the Difficult Things 


\fter reading the paragraph at page 
791 under this heading I begin to wonder 
what hope there is for some of us duf 
fers who were so unfortunat 
born with silver spoons in our mouths and 
from fond but foolish parents. There are 
quite a few who did not have their ad 
versities when they ought and as a gen 
eral rule they seem fated to lose all that 
is left to 
feet. This having to go to bed rock is 
fully as disagreeable and difficult a pro 


them before they get on their 


cess as in putting in the foundations for 
an office building. One of my friends has 
just told me the story of his narrow es- 
cape. It may be interesting 

‘As vou know, I graduated from college 
with no honors but not at the absolute 
bottom of the class, which was no great 


credit, however, when you look the class 


over. I wanted to get a job away from 
home but pater said he had paid for m) 
education and he wanted to see something 
coming back. He had me stand round th 
shop in the way for a month or so and then 
started me out to get acquainted with his 
friends. My ostensible purpose was sell 
ing machinery, but father had a littl 
sense of hun ior even if he did conceal it 
While I was 


caught 


ut on this trip he was 


come hom«e 
ff. TT realized that I did not know much 
about the machine business and I cer 
tainly had little taste for it 

“Jenkins had been office man for years 


‘ather had kept him along, though he w 


always threatening to fire him. I found 
it easier to let him run things than to 
look after them myself. In fact by the 
time I got around to attend to anything | 
found he had already seen to it. Things 
went on for a couple of years before | 
About 


that time I seemed to be signing more 


began to sit up and take notice 


and more notes and the president of our 
bank who was a bosom friend of our 
family took pains to warn me that there 
must be something wrong. I disliked his 
meddling but he had an uncomfortablk 
amount of our paper so I could not very 
well tell him so. I determined to stick 
a little closer to the shop and see what | 
could see.” As the first step to sticking 
close I went over to see Dan Brant, the 
fellow that dropped out of our class it 
the sophomore year and now runs th 
pump shop He told 
me that the best thing I could do was t 


I told him my yarn 


go out and watch how fast his men ra 
their tool loafed be 


tween jobs and then go over and look 


s and how much they 


around in my own shop. He said my me 
would not speed up because they knew 
that I did not know. He also suggested 
that possibly my sales expenses would 


bear watching for 


overcoats and jewelr 

“T took his advice; it was an eye opens 
all right, but my foremen all declar« 
that there was no use in protesting; th 
men had always worked that way and ws 


had always made money. If I could 


getting out of them why should the y spee | 
ip? I could not loaf any more than I did 
for there was no way of lengthening tl 
vear. Well! that was pretty straight talk, 
but there was truth in it. I reformed 
had to. I was just about where I coul 
sell out at auction and pay my bills or if 
I could hold the thing together I would 
continue to be called ricl I sized it up 
that in a small concern no one would 
work harder than the man in authority 
did 

“Since then I have at least made a show 
f working pretty nearly all the time 
When I began to insist on working there 
had to be something for me to do, and 
when I began to do something I began to 
find that I could get others to work for 
me. There is really no inborn hatred of 
work prevalent in our men, it is only the 
lack of leadership that leaves men without 
ambition to push ahead, or perhaps with 
out really knowing what to do. I pulled 


ut of the hole but it was a close shay 


haut t} is or idea was worth all it cost 


rfield, Mass E-NTROPY 





In 1008 there were 422: deaths fro m 


industrial accidents in the United King- 


dom, a decrease of 250 deaths as com 
pared with the previous year. Of the 
total there occurred 148 deaths from a 


cidents in the industry of metal manufa 


ture. which was a slight decrease con 


Fg +} ] t ve 
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Making Steel Balls for Ball Bearings 


A Mechanical Device Well Known to the General Public, but About 
the Making of Which There Are Many Hazy Ideas Entertained 





BY 


ybably more 


of making 


erroneous 


steel balls 


There are pr 
ideas on the subject 


than on anv other of the more familiar 


products of manufacture This is so be 
cause ball bearings are so very widely 
used The modern sewing machine em 
ploys them in several places to insure 
easy running; the familiar roller skates 


are also provided with them, harvesting 


machinery, lawn mowers, line shafting, 
are using them; and, of course, the bicycle 
and the automobile have had them from 








Wi 


SNOWDEN 


! 
Cit 


B. 


r range of belief than is generally 


re alize d 


number 


The 


lliteresting 


THE GRADES 


manufacture of steel balls is very 


and involves a_ considerable 


of processes From. the 


very 


nature of the work required of them balls 


} 


Ave 


to be in sizes accurate to an exceed 


ingly small margin, the accuracy required 


depending upon the class of service for 


which they 


are to be used The differ 


REDFIELD 


These Stand- 
for automobiles 


ordinary high-carbon steel. 
ard Alloy balls are used 
and the best grade of high-pressure work 
and do not vary over 0.0001 inch plus or 
minus in sphericity or size. 

The next lower grade is known as the 
high-duty ball. It is made of high-carbon 
crucible steel and is used for high-speed 
motor shafts, 
machinery 


machinery, engines and 


bearings and general 


severe service will be encoun- 


thrust 
uses where 


tered 








the beginning of their introduction. These 


many uses make the ball bearing a familiar 
article in the popular mind, but as said, 
their tr 1etho f manufacture is more 
or less a mystery to most of the users 
Having heard it le d sho 1s made by 
dropping melted lead from tall towet1 
into a water batl | mbining this 
piece I ror ion witl ne fact tha 
ball bearing ind, s thing like 
shot, t t eel Ils are similarly 


FORGING 


ent 


iccuracy, 


process ¢ 


HAMMERS, STANDARD ROLLER 


of 


which necessarily result from a 


ises and the different degrees 


‘i manufacture in large quantities, 


make it necessary that steel balls should 


" 


In 


cent. greater in 


lc Tinest 


several grades. The Standard Rol 


Bearing Company, of Philadelphia, 
rades its product in four degrees. What 
company terms its “Standard Alloy” 


grade which it manufactures 


e made 


of a special alloy of 


ices a ball from 25 to 50 


crushing strength than 





BEARING 


COMPANY 


A, or first 
tool 
not 
of an inch, plus or minus in 


The next grade is known as 
of 


vary 


grade. These are made steel, 


accurately finished, and more 


than 0.001 
diameter 

The B, or second-grade, balls are sec- 
onds from the higher grade and vary from 
0.001 to 0,002 of an inch, and may have 
slight defects in their surface. 

The lowest grade, C, or hardware, ball 
is made, or rather selected, from all the 
different grades, but they vary in diameter 
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FIG. 2. 


to a greater extent than the better grades, 
and are really what would be thrown 
away if there were not considerable de 
mand for this kind, for the purpose of 
tumbling nickel-plated work, cheap jew- 
elry, etc., to give them a high polish. It 
is accomplished very easily, quickly and 
inexpensively, when using balls in this 
manner. 


THE ForMING 


The Standard Roller Bearing Company 


AUTOMATIC BALL-TURNING 


LATHES 


makes steel balls in three different ways 


FIG. 3. WIRE-CUTTING 


In sizes from % inch in diameter and up This 


ward they are forged. 
a power helve hammer, which forms two, 
four, or a dozen balls on a red-hot steel 
bar, the number depending upon the size. 
The smaller the ball and the rod from 


This is done with 


which they are forged, the more there are neath 


forged at one operation of the hammer. For 
When the forging process is finished, the 
red-hot bar has been transformed into a 
series of balls fastened together by short 





necks 


which they are made 


MACHINES AND BALL PRESSES 


of small diameter between them 
row of balls is then put into the 


trimming press, where the whole row is 
forced through a series of holes, one to 
cach hele, thus trimming off the fins and 
necks 


viduals, which drop into a box under 


and separating the balls into indi 


the smaller sizes, that 1s, up to ¥& 


inch, there are two methods of manufac 


ture, depending upon the material out of 


The most interest 





FIG. 4. DRY GRINDING MACHINES 
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these two processes is that of 


The other method of manufac 


Ing ot 
stamping. 
turing these small sizes is simply an auto 
matic turning lathe proposition, where the 
balls are turned out of the solid bar, the 
feeding and turning being entirely auto- 
matic, which process is, of course, familiar 
to almost *very machine shop at the pres 
ent day. 

[he stamped balls are 
wire. The wire, which comes in coils, is 


made of steel 
first automatically run through a cutting- 
off machine. This machine straightens 
out the coils and feeds the wire into a 
cutter, which cuts it off in lengths prob 
ably five times the diameter of the wire 
The little lengths of cut steel 
put into a small hopper on a stamping 
machine. By the rising and falling of this 
hopper the little wire pieces are fed, end 
to end, down a tube, at the bottom of 
This carrier 


wire are 


which is a moving carrier 








FIG. 5 


grips each short piece of wire in a pair 
of fingers and swinging around, carries it 
over to one side, where it is placed under a 
press, which simply squeezes the wire into 
the shape of a ball corresponding to the 
ize of two hemispherical depressions in 
the upper and lower dies used in the 


press. 


RouGH GRINDING 

By both the forging and pressing opera 
tions the balls formed are, of course,in a 
very rough state, and the turned ones, while 
more accurate, are also far from finished 
All the balls from these three forming pro 
cesses are next taken to the rough-grind 
ing machines. In these machines the balls 
of one size are arranged in a circular race, 
and against them there rotates a circular 
dry grinding wheel. The circle of the 
grinding wheel is set slightly eccentric to 
the circle of the ball race, and as the race 
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revolves in one direction and the grinding 
wheel in the other their relative motions, 
together with the slight eccentricity, tend 
to bring all parts of the ball surface 
against the grinding wheel as the different 
parts rapidly revolve. This preliminary 
grinding is entirely dry, and the product 
of these machines is a rough-ground ball, 
which, while still far from finished, is 
much more accurate than the forged, 
stamped and turned balls, which were de- 
livered to the machine. The ground sur- 
faces have a scratched appearance almost 
resembling very bad hand scraping, if this 
could be done on a spherical surface. 


HARDENING 
After the preliminary dry grinding the 
balls are taken to the heating furnaces. 
[These furnaces are gas-fired and are con- 
structed with interior guides, arranged to 


form a spiral. The furnaces themselves 
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are made to revolve, and the balls being 
fed into the cold end of the furnace and 
carried gradually forward by the rotation 
of the furnace and the spiral guides, are 
gradually brought up to a high tempera- 
ture, and finally dropped out of the end 
of the spiral into a water bath. The wa- 
ter bath is arranged with deflecting guides 
to insure that the balls are brought into 
intimate contact with the water as quickly 
as possible by the breaking up of the thin 
layer of superheated steam that would be 
formed around the smooth spherical sur- 
face if it were dropped straight into the 
water. This heating and cooling, of course, 
hardens the ball, and this hardening is 
purposely delayed until after the first 
rough grinding, so that the removal of the 
skin surface formed by the forging and 
pressing processes would not have a ten- 
dency to spoil the hardening. The hard- 
ened balls are taken to another set of 
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dry grinding machines where the first 
grinding process is continued; only now 
the machines are working on hardened steel 
instead of soft, as in the first grinding. 

In all the stages of grinding the work- 
men are guided by micrometers, and they 
gage their work as the grinding progresses 
by careful measurement of sample balls 
picked from the lot. The workmen have 
certain limits of measurements to which 
their individual product must conform, 
and when the balls have been reduced 
within this limit of diameter, they are 
passed on to the next process. The grind- 
ing machines are also provided with an 
indicator showing the degree of grinding 
in magnified form. 


Or GRINDING 
After the second dry grinding: the balls 
which are now rounder and smoother than 
before are taken to the oil grinders. Here 











OIL GRINDERS 


FIG. 6. 


they are arranged in a circular race in the 
form of a V-groove in a cast-iron ring 
On top of the circle of balls is pressed 
another cast-iron ring having a rounded 
groove. In the grooves and between all 
the surfaces there is poured a mixture of 
oil and carborundum. The cast-iron rings 
are revolved at a rapid rate, grinding the 
balls round and round in the grooves, re- 
ducing their diameter and making them 
more and more nearly round. This ac- 
tion also puts quite a high polish on the 
balls, especially on bronze, some of this 
material also, being made by the Standard 
Roller Bearing Company. In this depart- 
ment the micrometering of the balls is 
continued until they are brought as nearly 
as possible within the limit of measure- 
ment allowed for any one size. 


TUMBLING 
Following the oil grinding, the balls 
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are taken to the tumbling room. Here a 
number of tumbling barrels containing 
suitable mixtures of polishing material, 
are continually turning and tumbling large 
numbers of balls, giving them a finer 


and finer polish. Between the various 


FIG. 7. 


tumblings in different solutions the balls 
are dried by tumbling in sawdust, and 
some grades are afterward tumbled in 
bdrrels "with small pieces of leather, in 
order to give .them a higher polish. 


GAGING 

Careful and accurate as is the process of 
grinding and the continual micrometer 
measurement of the balls, they are not all 
of the same diameter, and it is next nec 
essary to very accurately sort them out 
in sizes, any one size including all those 
which come between limiting 
ments, the closeness of which 
The larger sizes, that is 
from ™% inch and upward are 
etered by hand. 


measure 
depends 
upon the grade. 
microm 
Rows of girls pick these 
out one by one and measure each one 
separately with a micrometer on several 
diameters and throw 
small boxes before them, each of which 


them into rows of 
contains a certain size between the limits 


of measurement adopted. This work is 
very rapidly done, as the operators become 
very skilful and but an 
is spent on each ball. 
The smaller sizes are mechanically gaged 
and sorted. In order to accomplish this they 
are automatically dropped one after an- 


instant of time 


other from a hopper on to the top of an 
inclined slot. This slot has an exceedingly 
gradual taper, the slot growing wider 
toward the bottom end. Underneath the 
slots there are transverse partitions, which 
guide into rubber tubes leading to dif 
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ferent boxes in the lower part of the ma- 
chine. As the balls roll down the slot 
they drop through the slot at a point de- 
pending upon the diameter of the ball, 
the smaller ones dropping through near 
the top, and the larger ones near the bot- 
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of the slot, as it occurs between the trans- 
verse partitions leading to that particular 
tube. The procedure is practically a me- 
chanical method of limit gaging and by 
suitably spacing the transverse partitions, 
the limits of diameter for 
may be made as close together as desired, 
and thus as different 
sorted out as desired 


any one size 


many graded sizes 


INSPECTION 


Following the sorting and sizing, the 


balls are taken to the inspection depart 


ment Here a number of girls are em 


ployed to pick out by the eye those which 


are defective Each girl has a tray with 


a green-glass bottom, and on this tray 


she places from S800 to 1000 balls, depend 


ing upon their size, in a single layer, rest 


ing upon the glass bottom of the tray 
She then slips a piece of paper under 
neath the layer of balls, moving this paper 


back and forth, which causes them to 
move around and turn over, and by the 
skill of her eyesight she very rapidly 


picks out those which are defective and also 
by. their rotating motion observing if they 
are out of round. Each girl is provided with 


a magnet, not unlike a heavy knitting 
needle, and by means of this magnet she 
rapidly lifts out the defective balls, which 
she detects, and by a skilful motion tosses 
them into the palm of her hand, and now 


and again tosses all of the defective ones 





FIG 8 


tom. Those which are too large to drop 
through any portion of the slot are car- 
ried off in a little tube at the far 
and these are used for the hardware or 
poorest grade. In this way each rubber 
tube leading to a box conveys to it the 
balls having a diameter somewhere be- 
tween the minimum and maximum width 


end, 


INSPECTION 


DEPARTMENT 


into a box for that purpose. This sorting 


process, of course, requires great skill, 
and it is said that girls are much more 
careful and accurate in this work than 


men, and their skill and rapidity are cer 
tainly most remarkable. 

After inspection the balls are counted 
and as the capacity of the plant of the 
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Standard Company is 2,000,000 balls per 
day, it would seem that the question of 
counting would be a formidable one. 
However, this is done in trays having de- 


pressions holding just so many balls, and 


by filling these trays, a large number, 
ranging from 100 up to 1000 balls ac- 
cording to size, are counted at once. The 


finished, sorted and counted product is 
then packed in small cardboard boxes and 
these are packed in larger wooden boxes 
for shipment. 

The balls in each box 
exact to the 
i. fraction of a thousandth of 


are alike in size, 


measuring size known as 
~~) 2 
an inch larger or smaller, and the contents 
marked This is to 


guard users from mixing different lots or 


ord 


are so on each box. 
sizes together, as by so doing a ball bear 
ing would contain various sizes of balls; 
in which case, the larger balls only would 
be obliged to bear all the weight, thereby 
reducing the strength and efficiency of the 
bearing 
Balls are 


to 6 inches, and while the greatest call is 


made in diameters from 1/32 


for the four kinds and grades already 
spoken of, they are also made of other 


material, such as brass or bronze, these 


being largely used for check valves, etc., 
according to the desire of the customer. 





In lauding the functions of chemistry 
president Bogert of the American Chemi 
cal Society pointed out how chemistry has 
finally pointed the way by which aluminum 
may be obtained cheaply in large amount 
from its ores. In 1907, our consumption 
of aluminum was 8500 tons, worth $5,000, 
000, the world’s production for 1907 be 
20,000 tons. The com 


ing estimated as 
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mercial utilization of aluminum and its 
alloys is writing a new chapter in our min- 
eral industry. To appreciate what this de- 
velopment of aluminum means it is proper 
to recall that our total supply of it is near- 
ly twice as great as that of iron, and over 
800 times that of our copper. Aluminum 
is already replacing copper for certain 
electrical purposes. A large part of the 
power now generated at Niagara is dis- 
tributed through aluminum alloy 
for automobile castings, 


cables. 
It is also used 
for airship construction, and for utensils 


of various kinds 





How To Order Files 


That anyone should conceive it to be 
necessary to waste the space of this paper 
with an article on the above subject, will 
doubtless appear strange to many prac- 
tical mechanics, and yet even they may be 
benefited by reading the following obser 
vations derived from experience. 

Every toolmaker knows that to order 
an assortment of files, merely stating the 
length, shape and cut, will rarely bring 
him the file he wants, he 
specifies the brand, or the maker’s name, 
for there is a difference which frequently 
amounts to the difference between a file 
that can, or cannot, be used to advantage. 

In the coarser cuts this difference be- 
tween files is one of workmanship and 
quality, rather than of shape, cut or size, 
and two radically different brands may re 
semble each other so closely that to de- 
tect the difference requires a critical ex 
amination and practical use. A file, like 


unless also 
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any other piece of work, usually bears the 
impress of its maker, and is what his 
knowledge, experience and individual con- 
ception of the work has made it. 

The most marked difference in files has 
heretofore been found betwéen those of 
domestic manufacture, and the imported 
Swiss files called by their makers very 
appropriately, “Files of Precision,” but as 
the latter kind are now successfully re- 
produced in the United States, the terms, 
“domestic” and “imported” have lost 
their meaning as distinguishing two dis- 
tinct classes of files. 

The ordinary domestic files ranging in 
length from 3 to 24 inches, are made in 
five cuts, which are designated as “rough,” 
“bastard,” “second-cut,” “smooth,” “su- 
per-smooth,” while toolmaker’s files are 
made in sizes from 2 to 12 inches, and in 
eleven cuts, the cuts not being named, but 
numbered from No. ooo to No. 8, the 
first five numbers corresponding, approxi 
matety in fineness, that is, number of 
teeth to the inch to the domestic file, as 
follows: 


No. 000 to rough, 

No. oo to bastard, 

No. o to second-cut, 
No. 1 to smooth, 

No. 2 to super-smooth. 


Cuts numbered above No. 2, and up to 
No. ordinary 


files. 


8 have no equivalent in 

The exact number of teeth varies in 
both classes of files, and with the different 
makes of the same class, but not suf 
ficiently to make the difference noticeable 
until the file is used, and to avoid mistakes 
in ordering “files of precision,” the order 
should specify “toolmaker’s files.” 
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Aviation—A Most Difficult Art 


Optimism in regard to the bright and 
immediate future of the airship and human 
flight is prevalent and undoubtedly justly 
so. The commercialization of the aéro- 





plane is already with us as shown by 
recent display advertisements in several 
New York daily papers. It is a serious 
question, however, if the enthusiasts have 
considered, or in any true degree realize 
the difficulties of the aviator’s task, or 
are intelligently planning for suitable in 
struction in aviation. Such instruction 
must be forthcoming before any very 
large number of the human family can 
feel at home in the air. 

Glance backward a few years to the 
days of bicycle popularity; recall your 
troubles in learning to balance on the 
narrow tread of the wheels; remember 
the bruises and bumps that you carefully 
nursed on your own body and smiled at 
if they showed on a friend’s. Yet you 
were only a few inches higher in the air 
than if you were walking and had no ob 
stacles to consider except uneven places 
in the street. And these uneven places 
were plainly in sight 

The automobile driver likewise has a 
road whose inequalities he can see, and 
he can easily avoid the ruts and pits that 
are before him. When driving he is sit- 
ting in a comfortable seat, has no balanc- 
ing to look out for, can operate at a rea- 
sonable speed, if he will, and can give his 
whole attention to his machine and to the 
road, with the surrounding conditions 
which he must consider and guard against 
in plain view. Nevertheless, some ac 
knowledge that they do not have the 
nerve required to operate an automobile 

How different is the condition of the 
aviator! His pathway is beset with 
eddies, swirls, cross-currents, waves, bil- 
lows, puffs and gusts of wind that he can- 
not see, that can only be known when 
he feels them and yet one and all must be 
carefully reckoned with if he hopes to 
make a successful flight. All of these 
things are met at a speed of trans- 
lation through the air of from 25 to 45 
miles per hour. While beset with these 
unknown difficulties, 
maintained in a position at a considerable 


balance must be 


hight above the ground and under condi- 
tions intrinsically far more trying than 
on a bicycle, and with life the possible 
price of failure. Again the successful 
operation of a highly organized gasolene 
motor must be attended to under the con- 
ditions of air disturbances, high speed, 
elevation and sensitive balancing. Does 
not aviation call for a high degree of 
physical courage combined with excellent 
self-control and cool judgment? Appar- 
ently the doing wrong of any one of many 
things invites disaster. 

That the question of balance in the air 
is in itself a difficult feat is shown by the 
long experiments of the Wright brothers 
with gliders, extending over Several years, 
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and similar work done by Curtiss and 
McCurdy. In trying to learn this one 
phase of the art of flying, both Lilenthal 
and Pilcher lost their lives. In a protes- 
sional paper presented by Major Squier 
to the American Society of Mechanical 
Engineers last December, we find ,this 
pertinent paragraph: “The aviator’s task 
is much more difficult than that of the 
chauffeur. With a chauffeur, while it ts 
true that it requires his constant attention 
to guide his machine, yet he is traveling 
on a roadway where he can have du 
warning through sight of the turns and 
irregularities of the course. The funda 
mental difference between operating the 
averoplane and the automobile is that the 
former is traveling along on an aerial 
highway which has manifold humps and 
ridges, eddies and gusts and since the ai! 
is invisible he cannot see these irregulari 
ties and inequalities of his path and con 
sequently cannot provide for them until 
he has actually encountered them. He 
must feel the road since he cannot see it.’ 

Time will, of course, build up a fund of 
experience that will make certain present 
difficulties look insignificant, yet for the 
present let all who contemplate flying 
realize that the aviator’s task is far from 
being conducted among the light, fleecy 
clouds of which the poets sing. It is a 
never-ending source of surprise to us that 
any have attempted it and still more that 
any have succeeded 

The dangers are inevitable because of 
the surrounding physical conditions be 
yond human control. However, there are 
other dangerous conditions that can be 
guarded against. Such are the improper 
selection and improper use of materials 
of construction. In automobile develop 
ment men, who did not understand the 
use of materials of construction and en 
gineering practice, built machines that 
would go until they broke down 
was usually soon—yet they actually ran 
That was the important fact. At that 


which 


stage the engineer stepped in, changed 
materials here and there, strengthened 
the weak parts, redesigned others, and lo! 
we have the successful machines of today 

Such must be the story of airship de 
velopment. 
workmanship, improper materials must all 


Crude design, amateurish 
be superseded by the best that engineering 
practice can suggest [The tearing of a 
guy wire from its clip, the snapping of a 
tow line, the twisting off of a propeller 
shaft are things that can be almost en 
tirely eliminated from airship happenings, 
as they or similar accidents have already 
been from other lines of machinery build 
ing. Again a wide field of impractical 
theories, incorrect principles and improper 
apphcations must be threshed over and 
over again, until accumulated experienc: 
shall point out in unmistakable language 
the road to success 

We await with interest the product of 
the combined efforts of the airship in 
ventors and their brother engineers 

. 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 


The Adamite Line of Surfacing 
Machines 





Among the latest developments in the 


use of cloth-mounted abrasives are the 
belt type of grinding and polishing ma- 
chines, three of which are illustrated here- 
with. These have been developed by the 
Adamite Surface Machine Company, 
Newark, N. J., who have been working 
along this line for several years, and in 
addition to the machines themselves are 
introducing the French electrically 
duced abrasive known as Adamite. 

Fig. 1 shows the vertical type of ma 


pro 


chine equipped with two belts, one for 
roughing and the other for finishing the 
The adamite belt 
leather belt, both 
tension is 


material being ground. 


runs over an endless 
being independent so far as 
concerned, and both are supported back of 
the work, which rests on the table shown 
in front. These belts vary from 3 to 6 
inches in width according to the machines. 

In Fig. 2 is a horizontal type of this 


same machine, having the same char 


acteristics as the first, but is better adapted 
for some classes of work, which can be 
best down on the 


handled by holding 


LATEST 


belt. It will also be noted that the sup- 
porting table is grooved diagonally, which 
allows air to be drawn in under the 
rapidly moving belt so as to prevent over- 
heating from work. The belt 
tension is automatically adjusted by the 


constant 


INFORMATION 


weighted lever shown, which can be set 


as desired. This machine is ordinarily 


furnished with a 9-inch belt, but can also 


be supplied with two 4-inch belts con 
taining different grades of abrasive so as 
to be used for roughing and finishing by 

















FIG. 3. TUBE- AND 


SHAFT-GRINDING MACHINE 
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FIG. I. 


VERTICAL BELT GRINDER 


FIG. 2. 


HORIZONTAL-TYPE GRINDER 
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passing the work from the coarse to the 
finer belt. 

An interesting application of this ma- 
chine is shown in Fig. 3, which has been 
designed especially for polishing tubing, 
shafting or similar work. The same belt 
principle is used as before, but the ad- 
dition of the supports shown converts it 
into a very convenient machine for doing 
this work very rapidly. These supports 
hold the tube at an angle with the belt, 
so that it is only necessary to place the 
tube in the supports and start it across the 
belt, which then feeds it automatically at 
the same time it is being ground. As 
shown, the machine will handle anything 
up to 5 inches in diameter, the supports 


AMERICAN MACHINIST 

simply cutting away one side of a tI-inch 
tube for a distance sufficient to allow 
for the width of the grinding belt, and 
then passing the small pieces through this 
tube. This brings them in contact with 
the belt, and the remaining wall of the 
tube gives the necessary resistance. This 
is also set at an angle so that the pieces 
to be ground are fed through by the action 


of the belt itself. 


The Modern Plain Grinder 


[he plain grinder continues to grow in 
specialized 


favor as work becomes mort 


and the machine shown is one of the latest 

















FIG. I THE MODERN 


steel ball 
that the 
balls 
present no _ resistance to its being drawn 
through by the angularity of the grinding 
belt. 

These belts run 7000 feet per minute, 
and as an example of the capacity of 
the machine for grinding tubing, they re 
cently ground 8o feet of tubing from 1% 
to 3 inches, which required four set- 
tings of the machine, in 1% hours. These 
tubes were ground at the rate of 5 feet 
per minute, and a single 6-inch adamite 
belt 10 feet long, of No. 90 grade, finished 
the whole 8 feet of tubing. 

In grinding small tubes or rods a very 
simple device is used. which: consists in 


being equipped with a large 
at the end of each 
work 


screw, so 


turns very freely, and the 


PLAIN GRINDER 


This is the No. 12 of 


Erie, Penn 


rrivals in the held. 
Tool 


The machine is designed with ample metal 


Company, 


he Modern 
to absorb vibrations when the wheel spin- 
dle is hardened and has phosphor-bronze 
Both headstock and footstock are 


by the clamp 


bearings. 
secured to the vertical rail 
ing device shown in Fig. 2, the hook bolt 
engaging on the lip at the back of the rail 


back as 


This gives a rigid support directly under 


clamping the front and shown 
the spindle and does away with overhang 

An automatic cross-feed gives a range 
from 0.00025 to 0.004 inch for each re- 
versal of the table and is thrown out 
automatically when the work is ground to 
Hand feed is also provided for when 


The design of the universal rests 


size. 
desired. 
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can be seen from those on the floor in 
Fig. 1. 

It is sometimes necessary to grind up a 
pair of centers at the time the machine ts 
set up for a taper job and to provide for 
this, the center-grinding device in Fig. 3 
allows the center to be adjusted to give 
the correct angle regardless of the slide. 

This grind straight or 
taper work up to 5 inches in diameter and 


machine will 


_ wa 
er \ 2a. 


NS 


CLAMPING 







fimerican Machinist, N.} 
FI¢ 2 METHOD OF HEADSTOCK 


AND TAILSTOCK 


American Machiniat, N 1 


FIXTURE FOR 


FIG. 3 ;RINDING CENTERS 
31 inches long, with any taper up to 1% 
inches per foot. It carries a wheel up to 
12 inches in diameter by 4% inch face and 
occupies a floor space of 41xIIo inches, 
weighing about -2650 pounds. 


A Handy Set of Cold and 
Cape Chisels 


Every machinist knows the disadvan 
tages of forging up his own chisels with 
the intention of eventually getting a set, 
the usual result being that they are not 
uniform and that the first one is worn out 
before he gets the last one made. The 
Lynn Tool Forging Company, Lynn, 
Mass., has put out a neat set of tools, both 
cold and cape chisels, and including a 
They are hand 
octagon steel, 5% 
inches long, and come in a cloth case with 
a place for each at a lower cost than most 
machinists can make their own. The 
quality of these tools and the neatness of 
their arrangement will commend them te 
mechanics, 


center punch, 12 in all 


forged, of 7/16-inch 








Oil Burning Steel Heat Treating 
Furnace 


Oil as fuel for steel heat-treating fut 


lac is used on account of the’ ease 
with which the temperature may be regu 
lated and maintained and a large demand 
led to the develop 
made by Tate, Jones & 


In this, the oil 


for such furnaces 


ment of the on 


Co., Inc., Pittsburg, Penn. 














TEMPERING AND 


OIL-BURNINE ANNEALING 


HARDENING FURNACE 


ipply 1 irricd in a tank at the side of 
the furnace, the tank being filled from a 
barrel as needed by a small rotary pump. 
Che furnace is of iron construction with 
firebrick linings. The hearth or furnace 
proper is so designed as to permit the 
eception of either boxes or loose articles 
the curvature or arch of the roof as 
ing the iniformity of heat in 
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[he oil is forced from the storage tank 


to the burner, located on the opposite 
side of the furnace, by means of air pres 
sure from regular shop blast on the pres 
the floor. The 


burner, which is of special design, is so 


sure blower shown on 


constructed that a perfect mixture is 


assured at all times 
air and oil forming a flame of 


the atomizing of the 
regular 
uniform character. 

Entering as it does at the center of one 
side and near the top of the furnace the 
flame or heat is thrown down, by the 
peculiar curvature of the roof, so as to 
temperature at all 
The 


circulate entirely 


uniform 
the 


given an opportunity to 


secure a 


sections of furnace heat 1s 


around the six walls of the furnace be- 
fore it can make its escape, as the vent 
or escape is located in a corner in the 


roof. 
The furnace is provided with a door 
entirely across the front, thus permitting 


the furnace to be used to its maximum 


roof and walls are 


apacity. The hearth, 
all lined with the best refractory brick 
made especially for this work 





A German Portable Drill Machine 


[he accompanying illustration shows 
the construction and method of operation 
of a novel universal electric drilling and 
tapping machine of the portable type as 
constructed by the Oerkeugmaschinen- 
Febrik, Collet & Engl hard, at Offenbach- 
Main. 


largely used in locomotive works and re 


This drilling-tapping machine is 


pair shops as well as in boiler shops for 


drilling in frames, boilers, and fire boxes 




















A GERMAN PORTABLE 








DRILL 
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as well as in drilling out defective stays. 
It is easily transported and placed in 
service without any preparatory work and 
can often be employed in positions where 
other drilling machines cannot be utilized 
to advantage. The drilling spindle is 
driven by a 2-horsepower motor through 
the agency of a worm gear and has four 
speed changes. The head can be turned 
on the column which can be moved hori- 
zontally on the carriage which allows a 
number of holes to be drilled without 
moving the whole machine. 

In drilling holes of small and medium 
diameter, the weight of the machine af- 
fords sufficient stability. For drilling 
larger holes, and when the head works 
at the top of the column, the machine is 
secured by the bracing shown. The car- 
riage is fixed on the ground by means of 
four jack screws. 





A Friction Driven Dnill Press 


This shows an application of the fric 
tion drive to a drill press in a way that is 
a little unusual, the friction disk resting 
on the driving wheel and securing the 
friction due to its weight. The belt is 
controlled by the foot as is the position 
of the friction and consequently the speed. 
[he friction disk can also be raised out 
of contact with the wheel so that a single 
pulley drive can be used if desired. The 
notches shown on the base are positive 
stops for each position of the friction. It 

































IN A RAILROAD SHOP 


FRICTION-DRIVEN DRILL PRESS 
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is also made with the driving pulley at the 


side [It will drill up to 0/16 inch and 


I 
1 . 1 ' , 
te the center of a 13-inch circie and 15 
mad l t Barry & Zecker Compal 
l sic Pet n 


Machine for Welding Aluminum 
Wire 
An aluminum wire welding machi is 
mad by the (_ owper Coles | n 
Company, Ltd f London, |} 


aluminum 1s welded without flux or s 


fhe metal is brought to a welding heat 
by blowpipe using city gas and it is 
then squeezed together by a spring that 


refractory holder, so as to insulate ’ 
lumi n. The machine is shown in Fig 
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Combined Boring Tool and 








3f 


form-facing tool 
ot 


different diameters and 
at the back Each 
high-speed steel, there being 34 in all, and 


de vuble 


reamer blade 1S 


combination 


12 of these are a 

cutting type, giving a total of 50 cutting 
edges if the countersink is included. The 
body is a casting holding the two upper 
sets of blades and in this is the smaller 
body of machine steel in which the next 
three sets of blades are fitted [his in 
turn holds the countersink In use the 
tool is bolted to the boring head of a 
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Removing 18 Cubic Inches a 
Minute on a Milling 
Machine 





hes of stock 


per minute on a milling machine is some- 


The removal of 18 cubic in 


thing unusual enough to attract the at- 
tention of any mechanic even though it 
be unsafe to label any special the “best 


ever” in the light of rapid developments 

















\ COMBINED BORING 


large horizontal boring machine, and has 


yroved a great time saver as well as being 
I 


more economical in first cost than separate 
tools fitted with high-speed cut 


sets of 


t 


ers 


Novel Socket for ‘“‘Flatwist’’ Dnill 


twisted 


drills 


problem ot 


[he increasing use oft 


from flat stock has brought th 


driving them into great prominence, and 


illustrate herewith the solution reached 


we 
by the Cleveland Twist Drill Company 
Cleveland, O., both as to the drill and 
the socket for driving itt 


The drill is twisted from flat stock, w 


the shank forged and ground to size from 
the original bar. and this shank has a 
uniform taper on the flat side as well as 


TOOL AND REAMER 


of both machines and cutting, and when 
the material was a steel of 60,000 pounds 
tensile strength, the taken 
with a nickel coin standing on edge at one 
end of the table and a glass brim full of 


and cut was 














“FLATWIST” 


FJG. 2. SOCKET FOR PARAGON 
DRILL 

vater at the other, neither being disturbed 

in the least, it becomes a red-letter per 


formance regardless of what may or may 


t have been done or will be done 


This was one of the stunts of No. 5B 











> 











HE PARAG 
| ‘ nded edges This allows the 
se of a very strong and very simple 
socket, which centers the drill perfectly 
and holds it firmly, with the strain dis 
tributed over the entire length of the 


shank. affording the maximum driving ca 


pacity and having no weak point to break 
or twist 


Phe 
action so apparent, that further descrip- 


whole thing is so simple and its 


tion is. unnecessary. 


yN “FLA 
eavy, Brown & Sharpe milling ma 
chine wi gangs f two 334-inch cutters 
The cut was 6 inch deep, 6 inches wide 
with feed of 16 inches per minute and 
a surface specd on the cutters of 60 feet 
per minute While the nickel and the 
glass of water are not part of a milling- 
machine equipment, they do show an ab 
sence of vibration that is rather remark- 
able even in these days of heavy machine 
tools, and there ittle doubt that vibra 
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tion has more to do with the destruction 
of cutting edges than is usually believed. 
[his machine was equipped with a 20- 
horsepower General Electric motor 
that. the stock removed per horsepower 


was 0.85 


sO 


cubic inch. 


There was also a No. 3 vertical ma- 
chine which removed 9.375 cubic inches 
of metal per minute with the same cutter 
speed of 60 feet, a feed of 12! inches 


per minute with a cut of % inch deep and 
6 inches wide. This took a 10-horsepower 
motor and figures out to 0.88 cubic inch 


per horsepower. 


It is also interesting to note that the 
cutters used on the No. 5 machine re- 
moved 1800 cubic inches of steel without 
regrinding. These cutters had spiral, 


nicked teeth, and were cut from the solid. 


Prevention of Rust on Machine 


Parts 





The prevention of rust on finished ma- 


chine parts is a more serious problem 
than might be imagined, and while it does 
not touch the actual making of machinery, 
it plays an important part in the market 
The old mixture of 
white lead and tallow has given way to 


other mixtures, usually less expensive and 


ing or selling end. 


easier to remove, the latest being known 


Vatudrip and being put out by the 


as 


Vatudrip Company, 237 Broadway, New 


York. This has the advantage of drying 
on the surface so as not to be disagreeable 
to handle in a show room, while it is 


a little oily waste, or 
wiped off with a plain piece of 


Samples of 


easily removed by 





can be 
cloth. 
protected and the rest badly rusted, seem 
that it all the 
claims made for it. 


steel, with a portion 


to indicate makes good 





In the presidential address before th 
American Chemical Society on the func 
tion of chemistry in conservation work 


was pointed out that some oils are use: 


practically crude for lubrication or but 
ing. As a fuel for vessels, petroleum 
many advantages, and the British Nay 
has been conducting tests with a view 


using it on many of their ships. M 


petroleums, however, are subjected 


careful rectification and chemical puri 
tion At one time the waste in th 
business was enormous, as only the ket 


sene was saved. Now, with the excepti 
of occasional fires and the relatively sma 
amount sprayed into the air with escapi! 
natural gas, and the seepage from eart 
pits used for storage of petroleum in c¢ 
tain the the loss 


very much less, for chemistry has not o1 


sections of country, 


shown how a greater yield of keros« 


St 
may be obtained, but also how all the |! 
products—gas, gasolene, naphtha, lubric t] 
ing oils, paraffin, vaseline and coke—m - 
be saved with considerable financial pro os 
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Trade Opportunities in Colombia 


By \| \I ORI RA 


LF 
Colombia is doing its utmost to 1 
terest American manufacturers d de 
sires them to either invest their capital 
in various enterprises or to furnish the 
machinery needed for daily growing 1 


destruction by locusts 


While the 
p 


dustries t 
is somewhat crippled 


of the 


the country, nevertheless other industries 
have been started Railways are being 
built and Colombia is making the most 
oi its opportunities 
The figures for the imports im 

Colombia for 1908 were $15,670,503*—an 
ncrease of nearly three millions of dol 
lars over the preceding year The gov 
rnment has reported a gold surplus and 
every indication points to a betterment of 


nancial conditions 


WAY ( 


in her history has Colombia 


At no 


tim 


» the extension and 


given more attention t 

mprovement of its means of communic 

tion than at the present tim The gov 
nent re lizes t I “ milv. « 

‘ st min wealt mn natura 
esources of levelope 
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ortunity to prove that the underground 
system is better thar e overhead trolley 
suggested by the Germans 

It seems that the opportunities for in 

ved m in for the nstruction 
f these various ds s well as ma 
chine tools for the numerous repair shops 
needed, would sugg our manutactur 
rs the dvisabilit f sending a repre 
sentative and making serious effort t 
btain the orders which e€ practically 


WATER TRANSI ATION 
Water transportation is also being 
seriously considered [The government 
has decided to dredge ind reopen to 


traffic the canal the Magda 


ena river to the bay of Cartagena and 
is reéstablish direct-steamboat connec 
n between this ps 1d ports on the 
\lagdalet [he orig 1 worl n this 
inal was done in 1726, but by 1734 the 
nal had become partially filled up again 


rom 1844 to 1848 an engineer 


as hard at work reéxcavating the canal 
which was kept free from obstructions 

til 1893 when it became impracticalbl 
ir navigation The government has now 


to not only « canal of all 


de cide d 


bstructions but al to straighten it. as 
its tortuous course caused ste ers much 
delay Besides this improvement _ the 
( lombians ha beg lize ‘ ¢ 
essity of having 1 eamers on the 
eT The old ¢ mpal Antioquena has 
lecided ft esume | S d is placing 
rder i stern-w ‘ ft three 
ndre tons Che é pany has 
ght larg vater-f t and wil 

ild there its dock etc. Dredg crane 
r Is wor ( et will 

unly be neede \\ ing d hav 
1 ve f the ‘ 
~ \ ] \r t | rerTrs 

k the ™ 

? f 

| 
‘ ‘ 
‘ { ‘ 
) { 
| 
< ‘ a + 
he Spar ' ' 
d T the 
ro tl ROSS, 
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Of all the 1 ( ! 
partment i t 
st Che ‘ ta ‘ rossec 

with innumerable ver f gol ring 
rich 1 


quartz and the rin 


gold-bearing gravels. In most ofthe 
is fo and 


| ; 
] ana 
I ma 


rie 


han si. ndred mines a at 


More 


work in 


an t e seen 


1 mit re 


f which thirty are owned 


by foreign mpanies, mostly English. Ii 
he native le modern ma 
inery d in mining nd if manu 
ire ‘ immediat 
proht \ ke Wi e to let thei 
lec ke eir time Dp tical dem 
t V inly reap 
r ew whic “ ore than re 
the spt btaining it. 
MANUFA RIN 
1 eid I _Lartagt ire another 
5 ce t wealt tor the tives but one 
which also nee inery. The 
t t oil-bearing lands near Cartagena 
2,000 cI! 1 e€ manutacturer 
rT we drilling ! nd appliance S 
ed in refining petrol will undoubted 
ly find great opportunities thers 
Besides ese natural lvantages Co 
lombia 1 eve ( ndertaking new in 
dustries Flour, for instance, which up 
1 short time ago w rely imported, 
w mulled in the « ntry and Ameri 
hiner wn itS superiority 
over all other kinds to the extent that 
hardly any m: nery from other countries 
is seen in these mill 
Shoes, whi were previously made by 
hand or import from France, are now 
manufa ed in at ptodate plant with 
American 1 é ther factory 
is being bul annot sup 
ply the deman é if this new 
f ry i t ndred pairs 
il Manufacturers of welt and turn 
‘ rs, bottoming 
( difficulty, | 
chines 
te 
H I REE 
pport 
 onaht ¢ 
facture 
\ which the 
P rnment n favoring 
e proeg;res 
[ ntry This 
pportunit { from duty of 
I] in the de 
velopme ( mbia, pre 
viding the 1 if t least three 
the s—t government 
ile g packing part 
ling it in the 
re | ist American 
m f ers lvantage to 
1! elve t the 1 time facilitate 
‘ inecs 
On needed regard 
ing the 1 r () facturers must 
I r tion in Co 
lombia t ve nd since they are 
ignorant of ‘ eans of interior 
, nunication the uld ohey implicit 





] s 

the request nd instructions of the 
purchasers In doing so, they will not 
id refusal of acceptance of their 

also overcome tl reput 
yn they have unfortunately acquired of 
packing goods for long and hard travel in 

the interior of foreign countries in tl 

e manner as for short shipments 

their own where railroad accommodatio1 

a t d where o gage is 


Combination Caliper Gage 


By Wo. G. ZINSMEISTE! 


The sketches show a caliper gage mad 
up of but few members, but which may 
be used for thousands of different meas 

rements, both external and internal. This 
gage is patented by Bernard J. Roehm, of 
Cincinnati, Ohi It consists of a rec- 
tangular body or holder, in which are 
clamped a series of parallels or jaws of 
different widths, and a micrometer attach 
ment adapted to be held in the same wa 
as the plain jaw Che latter, as will be 
een, are rounded at one end for internal 


gaging, the other end 


being left squaré 
Various ways of combining the gage jav 


for different measurements will sugg 
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themselves and a number of practical ap 
to 8 


[he gage in these sketches is but 4 inches 


plications are presented in Figs. 5 


inches wide 


ong and 2 
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to 6 inches for internal measurements by 


applying the micrometer head as_ indi 
] 


cated. Of course, the device may be made 


of any desired size, each additional par 


= 
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allel giving many new combinations [t 
will be noticed that when the jaws a1 
slid through the holder for any given 
standard size the intermediate parallel 
forms the standard internal gage of th 
same size Thus in Fig. 5 the one-inch 
parallel is slid forward for gaging the 
bore of a gear, while the rear ends of the 
jaws at either side form an external snap 
gage for testing the shaft for the gear 
By using the micrometer head in the man 
ner illustrated, the end of the shaft ma 
be left larger than standard for a driving 


smaller for a free fit 


Fig. 6 shows casting that has beet 
bored and turned out under the Inge 
and the method of applying the gage wil 
be obvious The opposite end of the gage 
is represented as applied to a piece ma 
Machin 


parts having standard thicknesses, beat 


chined on the shaper or miller 


ings, tongues, grooves, etc, are readil 
gaged with this tool Tongues an 
grooves may be easily matched; as in Fig 
7 one end can be set for gaging the groov: 
and the opposite end is then right for th 
Another application which is self 


tongue 


explanatory is shown .in Fig. 8 





According to Dr. David T. Day, of t 
U. S. Geological Survey, the total pri 
tion of petroleum in the United States 
1907 was approximately one hundred 
sixty-six million barrels, valued at $12 
000,000, or forty million barrels more tl 
in 1906, this increase being greater tl 


. «fej 
To? any year previous to TSso 
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The Right to Be up and down with the fingers. With a vacuum type, filled wit e wat 


. : +} . aife +} thi : hres 
cw gasket he parts were assembDied and Sa hat this will Stay « ad tor thre 


as steam was raised the joimt was “fol- In order for it to get warm, the 


Someone nce said that “many men _ lowed up” by one of t elpers. Steam from the air must travel inwardly 


are valuable not for what they do, but was raised and the int held: pressure e wate! [This you sav takes three 3. 


} ; , 


for what they are Whuile this is unques vas mcreased until the blowing of the Vac. Expert: Yes that’s rig 


tionably true, an analysis will usually, if safety valve told that the limit of pres Ing. Caller Now if we had hot lx l 
not always, show that those whose value sure had been reached, but the joint held iT ne of vour bottles. the old must 
is measured by what they are have demon ind it is certain that tw rs aft t el inwardly in order t ool it of 


strated that they became what they are’ ward it was strtll holding This vou say takes on that 


their ability to do. What they did and [he man from the central station was 


tne way t was done proved their titles its chief engineer. nd was ne i ¢ S¢ \ Expert hat’s the 
to be classed with those who are instead who are paid tor being rather than for Ina. Caller Well ther f the ] " 
t wit hose who onlv d ‘ ng, f ¢ ¢ . ‘ celd - . j 
T } + ] , , 
In the middle I very Dus) lin ait l gv ng t 1 K tor t t ‘ t 
gusket under a 4-1 pipe flange lew g, keyn d ind g being attended cold must t el thre S 
, : , 
Che re Vi adrawt tine Ole V subd lates ‘ \ 
, , , ; ast of , : 
ved te il, and a new gasket pu I > ne tundament Terence etween Taste 
\ = Ret ell I hans , ‘ , ] , , e thar ‘ \ that 
“ e was bull and s the st “\ ‘ S g deepe lan \ xp \\ " 
sure crawled upward toward the é 1 ut gaskets see t ster t 
vorking point. the men began to get read\ r turn nut ‘ Its [here was ‘ ld P , ‘ 
worl it just as the engineer was failure whe f s not expected. trav 
" it to open the throttle vith a sharp One simp e] é proces t { le \ I { 
11 ‘ } ] 
OhHOowWwed ) b ng tne new gasket ae Tal r ) S ‘ ‘ ght 1c} \ t CPT ' ‘ t 
g With maledictions both blunt and nd found t ( failure before the heat ( { | 
nted part Of tnose W hie nad teking eV t t ( n ft ing t €X t W n 
; 1 P ; the A rk f putt g in th t Ol t \ le 1 tt put the I ( I ( iW t 
7 “— , , 
Sk w Ni¢ tare tne re was drawn ¢ ill oth a t =e 7 t - t I i t ‘ Vari i 
ad the entire pertorman repeated, and \ perate ste { t t 1 lw t ‘ ‘ ¢ 
il \ y 
\ + + < YY ] eS it rn the é r ‘ ‘ ver ~ > ' ~ ty ‘ , ? ri¢ 
Nis T a t | “\ 1s the — T ré \ rt \\ nd 
r ‘ omeer tes 1s e effect « ( e man vho ' ‘ Bu 
| t ind sugg t it Dp Ss ‘ eht t ’ ¢ lid ; ¢ ¢ will ¢¢ ] 
ther engineer might e hetr f thing wonder ; ‘ ae 
‘ ryt ] , ; , + 
( rat IcK Wilt 9 \ xpel vit XI 
é res ke fo] ver It - ‘ ii . ‘ 
i | ¥ { 
tation of being The Probl faV Bottl ng tl 
1€ robiem of a acuum ottle . . 
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ner bottle and the outer bottle, besides 
the tiny platinum contact to the bottom, 
the radiation from which is practically 
negligible, coupled with the peculiar effect 
which light brings to bear upon the ques- 
tion of heat radiation, led me to a most 
exhaustive study of molecular action and 
a practical application of Dewar’s flask 


You see, my dear sir, 


Ing. Caller (interrupting) But why 
does it stay cold longer than it stays 
hot? I want to know wy, if you can tell 
me 

Mr. Buz Wi in the first place, we 


will start with the fixed and fundamental 
law that heat travels faster than cold 


Ing. Calle: Gentlemen, thank you 

Good afternoor 
( Hi TER z 

In my room that evening, I got out 
my pencil and paper and figured what 
the normal temperature would be. and 
how far from t iormal a hot liquid 
would be in wint ) mpared witl 
cold liquid n summet In using the 
lahrenheit scale, |] uld see no reas 
for the great variat in the length 
tim In using the Centigrade scale. ] 
ime nearer being able to explain tl 
phenomenon But I am still almost as 
unsatished wit] n ittempts as I w 
with the elaborat 1 involved explana* 
tions of the patient 11 exp rt” and 
the bombasti 

It might b lvertising scheme 
rol ” | 

er a pri mpet n 

ou | INE ‘ 
( the read f aper wl he bl 
to enlight ’ better than eit] ] 
i th 1 Tee y hott] Ie 
four-day-old ‘ n <pert 
termed himself 


The First American to Buy an 


Aeroplane 


On ‘Tuesda night June 22, ( ] 


Wvekoff, of W vekoft ( hurch A Part 
ridge, New \ rk, | istern distribut rs for 


Stearns automobiles, quietly and unostet 


tatiously arranged with the noted aviator. 


\. M. Herring, for the selling 


Ing T ier 
planes made by the Herring-Curtiss ( 
pany 

Within 24 hours ( William Wurstet 
who take ire of the publicity and adver 
tising for Wvyekoff. ( & Partridg 
sold the first practi ] i¢ roplan ‘ i 
purchased in this country by a private in 
dividual to A ’ Warner, vice-presid 
and general 1 iger of the Warner In 
strument | pat t Beloit, W 

Mr. Warner happened 1 be in New 
York City, and aft i three minut talk 
with Mr. Wurster ntracted to take tl 


¢ 1 
rst of the Herr ( urtiss 


be sold by the New York automobile firm 
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For a number of years Mr. Warner has 
made a close study of aviation in all its 
forms, and has kept himself fully posted 
on the progress of the various American 
and foreign heavier-than-air machines 
He has been for some time peculiarly in 
terested in the careful experiments which 
have been conducted by A. M. Herring 
and Glenn S. Curtiss, and has come 1n 
close personal contact with the former 
during the past six months 

\Ir. Warner now enjoys the unique dis 
tinction of being the first private gentle 
man to own an aéroplane which an ama 
teur can readily handle in the air for an 

The contract provides f delivery of 
the aéroplane within 50 days, and the as 


sembling of the various parts will be 


It is the intention of Mr. Warner to a 


ept deliverv of his machine in New York 


where tl lemonstration trials will prob 
bly be held, after which he proposes t 
take it to Indianapolis, for the purpose of 
ering it in the various aeronautic 
events to be held in September at the 
Hi further proposes to 

perate the aéroplane himself, as it has 
his desire for some time to try this 
sation of air mastery just as soon as a 


The problem of an improved instrument 
vhicl will regists the speed t ul € 
} vhile in flight is just now of th 
greates st to Mr. Warner, and he 
OSE Q xperimet! ilong this 
. he | maste 1 tl 
ist’ purchas 





Jun 30, 1909, Irom iInjurie sustained by 


identally falling from the piazza of his 

tel He wa " years of age 

Mr. Holmes was well known in _ the 
pneumatic tool business, having been con 
nected with the Standard Pneumatic Tool 


Company and the Rand Drill Company 
for a number of years prior to his con 


nection with the Independent Pneumatic 


fool Company, of which corporation he 
is S¢ ré l il ‘ mee its yt 


The orks of the trown & Sharpe Manufac 

ng Company Providence be closed 
rom August 6 to 23 for the annual vacation 
and repairs During the vacation the offices 
vill be open as usual and all orders will receive 
the sual attention. 
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Business Opportunities 


J. M. Dodd, Buchanan, Va., will establish a 
foundry 

The Texas & Pacific Railway will erect a new 
roundhouse at Burham, Texas, 

The Joliet (1ll.) Railway Supply Company 
will double the size of its factory 

The Buffalo (N. Y.) Pen Company, a new con- 
cern, will erect a two-story factory 

The Warner Fence Company, of Ottawa, 
Kan., will build a plant in Pueblo, Col 

Wm. F. Taubel Company, Riverside, N. J., 
will build an addition to its hosiery mill. 

The Acme Manufacturing Company, Tacoma, 
Wash., will erect a boiler house and dry kiln 

The Columbus (Ohio) Dental Manufacturing 
Company will build a new $12,000 factory. 

An addition will be built to the factory of 
James Smith & Son, machinists, Worcester, Mass 

Ihe Sheldon Axle Company, Wilkes-Barre, 
Penn., is building an addition to its spring plant 

Plans have been drawn for a new plant for 
the Southern Indiana Stove Works, Evansville, 
Ind 

The Dempster Mill Company, Beatrice, Neb., 
has begun the erection of a new implement 
actory 

The Universal Stone Crusher Company, Clin- 


ton, Iowa, has had plans prepared for a new 


rhe plant of the Cambria Forge Company 
Johnstown, Penn.,* was burned Loss, about 
$50,000 

rhe Milwaukee (Wis Aluminum Manufac 
uring Comvyany will build a_ two-sto! bras 


found 


The Stirling Manufacturing Compan I 
ton, N. ill erect an addition to manutacture 
aoors, ete 
I I Martenn, of Boa Ala will establi 
machine shop, foundry and blacksmith shop 


at Oneonta, Ala 

lhe Standard School Des Manufacturing 
Company, Columbus, Ga ill establish a foundr 
and machine shop 

Kitselrman Bros Muncie Ind fence manu 
facture! are erecting an addition to be ised 
as a machine shop 

rhe American Chair Company, of Seymour 
Ind will move to Muncie, Ind., where a ney 
plant will be erected 

rhe Aeolian Company, Meriden, Conn., manu 
facturing musical instruments, will erect a 
new five-story factory 

It is announced that the Union Pacific Rail 
road will establish a steel works and rolling 


mills in Greeley, Colo 


The Enterprise Brass Foundry Company, 
racoma, Wash., has taken out a _ permit for 
new foundry building 


The Farr & Bailey Manufacturing Company, 
Camden, N. J., oilcloth n.anufacturers, will erect 
an addition to their plant 


The Chattanooga rent Sewer Pipe and 
Fire Brick Company will erect a one-story 


chine shop at its plant 


lhe Vanguard Manufacturing Company, Joliet 
Lil manufacturing automobile accessories, has 


bought site for a new plant 


rhe Logan Carriage Compat Parkersburg 
W. Va., is said to be contemp ating installing 
an automobile department 

rhe New York Central Railroad Companys 


i 


il of a machine and 


soon begin the erection 
blacksmith shop at West Alban 

Fire destroyed the canning plart of the Cali 
fornia Fruit Canners’ Associatior, at Milpitas 
Cal., causing a loss of nearly $200,000 


Plans are about completed for the plant of 
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the Albany (Ga.) Cotton Mills, a recently organ- The Automatic Meter Guard Company, Chi 

ized concern W. W. Pace is president cago, Ill., has been incorporated with $100,000 
rhe repair shop and roundhouse of the Tono capital. Incorporato1 I Hintze W I 

pah & Goldfield Railroad, Tonopah, Nev., were Frendenreich, W H. Chamberlin rhey will 


burned, causing a loss of about $100,000 manufacture water met 


The Alan Wood Iron and Steél Company The Chicago Pump Company, Chicago, II 
Conshohocken, Penn contemplates the erection has been incorporated to manufacture and 
of a new plate mill to cost about $150,000 deal in machinery appliances, et Capital 

: $10,000 Incorporators George N Killelea 
rhe Saratoga Graphite Company, organized ie ; : 


A. H. Wilson, Henry Horner 


a short time ago, has begun the erection of a 
separating and refining mill Wilton. N. ¥ Ihe General Calculator ¢ ompan Chicago 
} ; Ill has beer ncorporated t manufacture 
rhe Palmer-Singer Company, of New York — OE PU Sen 0 . 
' machinery fT de " nd applian Cap 
has filed plans for a large automobile facto ; : ollice devi I Ice 
tal, $60,000 Incorporators Herimatr Jona 


and garage to be erected in Long Island ( 
Richard Fische M. M. Grossman 


Ihe Hoopes & Townsend Company Phila 


The Improved Railroad Switc!l Compal 
de! phia Pa manufacturing bolts, et con | 
, Woodbur N J has been incorporated to 
templates the erection of a ten or twe e-sto 
‘ manutacture illroad s tches vagon al 
building as an addition to its present plant 
igor! SsupDpile Capita $250,000 Incorpo 
ne ' ' . s lding 
Hugh Warne: Muncie Ind l DULIGINg a ators. D. B. Broadwate 4 VM. Downs. Cla ol 
new factory for the manufacture of automobile C. T. White, Millville 
sundries, which will include the present small 
factory, now operated by Mr. Warner. The _ ° 
company Vill be known as the Muncie Gea 


Company 


rhe Johnson Automati« Switch Compar ques 
Spokane, Wash., is preparing to erect a p 
to manufacture automatk switches nvente vrescel Fool Co s - N Y 
by R. I Johnson 0 is president of he co Catalog oO enche t I ited 
pan rhe con pany is capitalized at $100,000 U pages c Crit 

The American District Steam Company nd Modern lool Compan rie Pet Pamp 
Lockport, N. ¥ will shortly award contract ets Mustrating and describit ' . nae 

a two-sto machine shop to be erected at No. 2 and pla a No. 1 

i plant recently built at North Tonawat Joyce ( I Co t LD oO Venlo 
on completion of which the entire plant hye Bulletin No ‘ eve ’ | 

Phe ‘ oO eret ‘ ur u rhe Veecde Ma ( Ha 

~/ I i g 








10.000 1 4 7 ' 
conce e Lac x ive ‘ ) é 
i eco pa 
New Incorporations Want Advertisements 
i 
I | h Bric Coal Co Co} 
B le Colo i been incorporated to f 
re pressed and fire bricks. Capital, $100,000 tp mais & 
I pp u ? j 
F. Reynolds, president eplies are not to t 
ri har 2 not Oe et , ' ! / 
the Lubertzy Brake Works, Portland. Me “e destroy *} Ss \ 
beel incorporated to manufacture engines piven Qby 8 jarding ar Lise ’ 
i motors Capital, $5,000.00 Incorporator UV na ( ‘ 
\. H. Peare oS. 3 Burnhan of Kittery Me } ; a pondent ) j 
The Cleveland Chuck Compan . Clevela l f ments nserled etna ng \ 
is been formed to place on the market an rs = > rm “dual ch ~ hia? 
tomatic two-jaw chuck I J Ellswort! t commission oF Jes PI 
the Adjustable Collet Company, is president tuation 
he Louisville Brazing and Machine (Cor . ; 
Pittsburg Penn ha been incorporate Miscellaneous Wants 
$15,000 capital Incorporato! } ( 
zard, G. R. Tygard, J. W. Tygard, of Pittsbu Caliper list free. FE. G. 5 “se , 
We t i ( ’ ( iit mon ’ ‘ ‘ 
The Garden ( Machinery Company, ( aie, ae tom” Wee wae ieee Ga 
, il nas been incorporated to manufac Hand no hor ’ 
chine! Capita £50,000 Incorpo ome ! 1} I é & D = ‘ l 


R. H. Stoll, C. H. Bryce, W. D. Serugha Licht nay , fa 
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Wanted—Designs and prices of machines 
for tapping iror yipe fittings two to six inch 
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Box 126, AMERICAN MACHINIST 
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of new com] x 387 Ma 

Purchaser for No. 2 Farwe milling 
ne, Grant h ing machine and Gisholt te 
x nae D eti« lly new nd in A-1 con 
cition Box 408 AMERICAN MACHINIST 
\ irge Eng I o nachine-tool in 
porters ha ng 0 0 ind offices in Great 
Britain, France Ita and Japan, is wanting 
rood agench 1O ria The tools of al kind 
Apply Box 189, AMERICAN MACHINIST 
ro machine 1 uuilders I have an aut 
mati screw hine (multiple spindle 
which has world wi demand: each spind 
indep ent and in do four different kinds 
of wor nse ely witho change It is 
riversa equirir n inge of cams, ot 
ther parts hine vr any different kinds 
f work, a inges required being done by 
set screws na ! e a mplished in a few 
inutes witl t ye ent cost It is the 
simplest tronges handsomest machine " 
the market I w iy ontract for term 
rs valty Box 41 (Mer. MAcH 
W il ted ( re | : | ‘ al comi el 
12x 12x12 to 14x16 é belte ‘ t 
ome ) i the plate; one te 
eu capac ) t ( t > s 
tae ‘ ‘ | ‘ love 
espond o W & White No 
6 ome i ‘ le ‘ oO te 1 ix4X4 i 
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Pos n . erintenden 
iste mechan I ring ncert 

Z vl nnica ec 1” years’ sl 

ind ad wing I ‘ D ent e! 

plover ! Box my A MACHINI 
4 nat " worl nd foreman \ 

machinist ind a I Ke t ert n pun 
presses cessfu yal ‘ n handlin 
men, at ! ding nsible positio 
with g er engagemen 
in tw d el n position wi by 


COppe tubing Capita $50,000 Inco ud Oo presé ‘ ) p Bo 
rs, B. Haselton, J. A. Spargo. F. M. Shelb 6. AME 4 Macu 3 ‘ 
— - Machine lesigned oO i Pra I t » 2 x en gas n 
e Ecc c Wren Compa Mario tical cakes dean ; yt steam engine ind aut es: can desig 
is bee incorpora to i T t Frankford Ave p lelp | t is nd fixture pid interchange 
nd pipe : Cap $35.00 Specia chine , . worl Box 410, AMERICA MACHINIS1 
rato 4. M eto! } } Sheckle ichine o urre e wo Re 
H. MceGra J. | «& Ne i N Mi \ os DO 
Lig! and ediu ‘ cutive force ‘ 
Bayonne Casting Compa Bavonne juplicate pat built to ord on ' tea ¢ e | el plar 
has incorporated as ichinists, founders MacCordy Mfg. Co Amsterda N. Y ech prac 
Capita $100,000. Incorporato W We desig nd build a : hex 84, bocm M ~ 
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{2 
eral years experience in general machine! 
gas engines, automobiles and pumping ma 
chinery, desires responsible position Age 28 


Box 390, AMERICAN MACHINIST 
Man with 20 years’ experience as superin- 
tendent and manager of large machine works 
open for an engagement August 1 Appli 
cant is fully qualified to assume entire chargé 
of office and works as its official head Have 
tive ability good organizer and 


( 
rood execu 
p t 


in produce maximum amount oOf work a 
ninimum cost Box 371 AMER. MACHINIST 
NEW YORK 

Mechanical designer and superintendent, 
eight years’ experience automatic and genera 
machinery wishes responsible position Box 
404, AMERICAN MACHINIST 

Foreman for machine shop employing about 
1) men: state age, experience. salary and give 
eferences, which will be considered confi 
dentia Box 405, AMERICAN MACHINIST 

Salesman, tools, machines, supplies; expert 
mechanic, can demonstrate, operate and do 
whatever is requested; best of references. In 
vestigate Box 402, AMERICAN .MACHINIST 

Assistant superintendent and foreman is 
open for position: tool and die work; expert 


machinist executive age 34; high-grade 
eferences Interview. Box 403, AM. Macn 
Wanted—Position assistant to chief eng 
neer or superintendent technica graduate 
thoroughly experienced in designing and mat 
facturing high grade machiner and tools 


Box 396, AMERICAN MACHINIST 


Wanted—Position a factor nanage o 
superintendent Wide experience manufacturing 
fun typewriters casi! registers sewing tt 
chines phonographs and adding machines 
also small and heavy electrical apparatus 
Thoroughly conversant vith modern tool de 
sign and piece work systems Expert mechan 
ical and executive ability I am at present 
superintendent of factory employing four hur 
ired hands, but for good reasons desire a chang 





Box 392, AMERICAN MACHINIST 
PENNSYLVANIA 
Chief draftsman of factory desires a 
hange; 50 years old: ten years in drafting 
departments; experience in tool design for 
apid and interchangeable manufacturing 
adding machines, talking machines, et sox 
08. AMERICAN MACHINIST 
rechnica mechanical and electrical er 
gineer graduate desires position: practical ex 
perience in machine and erecting shop, in 
uding foreman, drafting room (designing) 
engineer of tests, superintendent of erection 
ind engineer for firm tox 407, AM. MacH 


Help Wanted 





inp nelicate pre / 
f ‘7 } ff ‘ 
CANADA 

Wanted —First-class toolimake and ma 
chinists accustomed to automobile ig and 
fixture vork Appl Reo Motor Car Co. of 
Canada, Ltd., St. Catharine Ont 

Mechanicai engineer wanted for charge of 
designing and drafting office of larg engi 
neering vorks give experience Address 
Canada Foundr Companys Lid 212 King 
St., West, Toronto, Canada 

Wanted—Cream separator nanufact uring 
compan wants experienced and energetic 
foreman to take charge of machine shop 
salary $100 per month position permanent 
to the right man Applicants will state age 
experience and wive references Box 37 


AMERICAN MACHINIST 
ILLINOIS 
Wanted First-class vise and floor hands: 
only those accustomed to machine to work 
need apply Write the Ingersoll! Milling Ma 
hine Co Rockford | 
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Wanted 


state 


Address Box 411 


\ 


A-1 machine designer, with ex Wanted—An expert on hardening and tem- 

perience on special and automatic machinery ;: pering; one with broad experience and a 
experience and salary expected master of the business; a steady all-year- 

AMERICAN MACHINIST around position is offered with best of condi- 

manufacturer, prominent in tions by an old established firm. Give experi- 

desires to get in touch with a man eNce in detail and wages expected. “‘P. R. 5., 


age. 


machinery 


his line, 


thoroughly 
one 
of Gisholts 


Tice 


machines 


hitting 


numerous 


nim 


ve have 


essive 


stating fully 


assembling 
motors 


Box 


Wanted 
department 
in hardening 
hardening 


tee! 





Wanted 
mechanical training 


with 


men 
themselves 


experienced foremen 
rooms, manufacturing gasolene 
experience and age. 


262 


Box 


reneral 


Machine 


a steady 


man 


Mass 


Wanted 


small 
ent 

W 
ty Be 
ePcutir 
sive 


Apply 


VOTR 


competent me 


anted 
years 

systematic, 
up 


! 
not [ess 


earned at least $1800 per annum and saved Wanted—A good live agent in every shop 
something: to such a person we offer super or factory in the U. 8. to sell one of the best 
intendency of our modern gas engine works known preparations for removing grease and 
backed by 1 of the money, tools, appliances grime from the hands without injury to . 
and material necessary to turn out 3000 en skin Absolutely guaranteed An agent can 
gines per year at least possible expense: time make from $5.00 to $25.00 over and above 
s an important consideration; give full and his regular salary This is no fake Write 

mplete history and be prepared to pay us for free sample and agents’ terms. The Klen- 

visit apparently satisfactory Witte ola Co., Erie, Pa 
Iron Works, Kansas City, é VIRGINIA 

NEW JERSE! Wanted—To teach drawing in a State School ‘ 

Wanted 4 tool draftsman on smal fine of Technology, a graduate in architecture 
intricate rk, for large shop in New Jerse} from a German technical school; an excellent 
Onl ne of experience on the above line of opportunity for a young man desiring to make 
york need apply In answering state experi- teaching his profession; must be particular 
eTice and vages expecte d Address tox 378 competent in free-hand drawing Box 377, 
AMERICAN MACHINIST AMERICAN MACHINIST 


Wanted 
turret 


who can take 
and produce 
are 
to tool the 
different 
We wish to 
of A-1 habit 
and are willing 
in their own interests as well as ours Address 
f your qualifications, 


capable 


versed in modern 


turret lathe prac- 


charge 


the 
Must 





results of which York assistant in mechanical engineering depart- 
have experience ment Must have had technical education 


machines 


classes 


of w 
hear only from prog- references and salary expected Box 397 
s who desire to better AMERICAN MACHINIST. 

to pitch in hard OHIO 


INDIANA 


Gil Ve reference 
AMERICAN MACHINIST 
4 man as 


One who 
fine puncl 


small parts 
>» ae experience 
364, AMERIK 


for 


foreman 


has 


1és 


‘ 


Oo 


AN 


carbon and _ nickel 


MARYLAND 


general 
arrangemen 
Compan) 


MASSACH 


with good 


to Post Office 


MICHIGAN 


\ few firs 


good wage 


Experienced time 


MISSOURI 


Superintendent, 


of age; good 


than three year 


NE 


Severa fh 


“Ss 


YOR 


rst-ciass 


lathe, boring mi 


Purbine 


Wanted 


(otis 


be a man 
be able 
Motor Co 
N. ¥ 
Wanted 
I ag 


facturing 


systems 


te! 


refe 


ences 


Wellsville 


(operator on 
State experience and pay expected. Address the Rambler factory, Kenosha, Wis 
levator Company : 

Wanted 


department 


Man to take 


who has he similar position and 
produce results Maxwell-Briscoe 
Office, Tarrytown, or a e 


Superintendent's 


High-class 


position as 
plant Must 
purchasing 
and general office 
required I 


of 


N 
Gisholt 


mechanic, good ex 


and 


K 


Box 391, AM. Ma Draftsman Wanted—A married man experi 


had experience 
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progressive 
duplicating manufacturing, with modern 
experience as super 
intendent of a gas engine factory; must have 


and 


charge 


in an automobil 


ld 


man 
chief 


Yonkers, N 


over thirty years 
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of a battery _Wanted—By concern in vicinity of New 


properly for and practical experience in production and 
ork such as- erection of elevators. Give age, experience, 


enced in paper-mill machinery preferred ; 
permanent position Shartle Bros., Middle- 
town, Ohio 

Good automobile and tool draftsmen wanted. 
No others need apply. Ask for Mr. Allen, 
Chief Draftsman, The Toledo Motor Co., To 
ledo, Ohio 

Wanted—Machinists. only good men need 
apply: crank lathe. planer, boring mills and 
bars, radial drills. Jones & Lamson screw ma- 





machine and 


of hardening 


lies and case 


and give refer chines, floor and vise hands Increasing 
force, steady work, good wages Box 412, 


AMERICAN MACHINIST 


PENNSYLVANIA 





our rst-clas ( il : 
a Ad a ‘ E- Machinists wanted. Lathe, boring mill and 
B itim Mi eo 4- floor hands, air compressor work The Blais- 
tirmore qd . . 
cinerea ' dell Machinery Co., Bradford, Pa 
USETTS Draftsman Wanted—A man familiar with 
st 1dy man, one air compressor work State age, experience, 
preferred This is salary Box 394, AMERICAN MACHINIST 
a ho right Salesman Wanted—Man thoroughly experi- 
0X vadu, Boston, enced; A-1 in buying and selling machine tools 
as used in machine shop equipment A. d 
Kensler, 491 N. Third St., Philadelphia 
Class toolmakers on Wanted—Draftsman. experienced in ma- 
s and steady employ- chine tool and jig work. Must also be a good 
n 30x 278, AM. MA. general detailer. Man with shop experience 
or technical graduate preferred tox 414, 
” AMERICAN MACHINIS1 
an American, 350 A ' 


Mechanical engineer wanted by prominent 


and aggres gas engine builders; must be an expert in 
gas engine and producer practice, ce 
gecd organizer, familiar with up-to-date draft 


ing room and shop methods. Box 415, Am. M 








WISCONSIN 
machinists ; Reliable } } jesire stead) ‘ lov- 
lathe Kert ‘ellable machinists Who desire eady em] y 
, ment in an automobile factory located in a cool 
healthful, small city are advised to call, read) 
turret lathe. for work, at any time within four months, at 





f the grinding 
factory Must 


lerk in manu For Sale—Automatic double headed wood 





be familiar with cost cutting machine for shoe lasts, smoking pipes 
iron and steel ma etc: everything in wood that is made fron 
management; best a model Will sell patent rights, working 

tox 401, AMER. MacH drawings, etc tox 409, AMER. MACHINI 
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The Making of Incandescent Electric 


AMERICAN 


MACHINIST 14! 


An Everyday Domestic Article, the Commercial Production of Which Is 
Much Cheapened by a Number of Ingenious Glass Manipulating Machines 
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Although most of us are more uh 
Vi I he candes t elec c | Ip 
yuntryman who complained th 
Id not blow out his light in the 
I I ecaus he | d thing was 
é is! lv who } ws 
lamps unde ler 
such as sé ised | the Westing 
ise Lamp Company, at Bloomfield, N. J 
Che making of t incandescent el 
np involves inusually large number 
progressive steps and employs along 
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FIG. I. MAKING THE STEMS. 


skilled labor a great many different 
matic and semi-automatic machines of 
t interest 


usually bought by 


glass bulbs are 
lamp company from the glass blower, 
they are received in a form which has 
considerably altered before the lamp 
nished. The bulb turned out by the 
works has no tip on the large end 
it the small end they are extended 
cylindrical tube about 2™% inches 

1y 4% of an inch in diameter 
e lamp company makes the filaments, 
wires, 


ns them to the _ leading-in 


ts them, provides fhe bulbs wit 


AUTOMATIC FLANGING 
FOREGROU ND WESTINGHOUSE LAMP COMPANY, BLOOMFIELD, N. J 








MACHINES IN BACKGROUND AND FLATTENING MACHINI IN 


the machine is stopped, the mixture runs squirted through the die drops down into 
ut at about the consistency of molasses 1 Slowly revolving vess¢ il wood 
Due to the violent agitation, this sticky Icoho] l] revolving gives a peculiar 
bstance is full of air bubbles and its twisting motion to the stream of liquid 
lor approaches buff. The air is removed falling into the a 1 so that it is wound 
from the liquid by placing jars of it in in the bottor f the vessel in 

nnection with an exhaust system which = small loop Lhe f the al 
lraws the air out After the air is re to at once entirely ren the sticky tex 
oved, the mixture is still of a_ thick ture of the liq i oh elasti 
sticky consistency but its color is now al nature so that t ps lie othly upo 
most black cn n wit it Ich rey gether and 
ere is no tender » tang g 

[THE FILAMENT MACHINES many feet of this ; outinhe + 

his. dark liquid is next formed into wound in each machin The filan 

hin thread by means of the filament thread _ whicl now resen cooked 





€i tT 4 TIi¢ li c ‘ 
vhere it is allowed dry for a tew hour 
when it ( nes ha d closely embk 
a tring, alt gh itis nowhere neat 
g f her tt] I 
CaSlly KeT 
l ( er t reat into 
naj lent, bundl 
t t ( uitabl 
rorme! I the formers are then heated 
rt ie, which sets the threads 
permanent! to the form in which the 
\fter this they are cut from 
the f e! d baked for almost weel 
a white heat, being packed in crucibles 
in layer f carbonaceous material com 
posed of saw-dust, graphite and peat. 
[his baking, which it should be said is 


being 


the first heat 


done in two stages, 
about cherry red and the final practically 
white hot, causes the filament to shrink 


heavily in both diameter and length and a 


the time gives it a dense black color 


and 


Same 


hard, brittle nature. 


FLASHING 


termed flashing and 
to fila 


resist 


The 
the 


ment 


next process 1s 


purpose of this is to give the 


the and 
lo flash the 
a couple of clips 
the 


and suspended in a vessel w 


uniformity of siz 
ance necessary for the lamp 
it held in 


which are connected to 


filament, 1S 
electric circuit 
hich is alter 
nately supplied with a hydro-carbon gas 
and then exhausted by means of a vacuum 
The clips holding the filament ar 
and when 


system 
part of the stopper to the vessel 
the fil the vessel, it 


tightly 


ament is in place in is 
off from the 


and the vacuum is quickly pr 


shut outside atmos 
phere 
the 
s the filament to incandescencs 
are 


the 


by while an electric curr 


heat 


he S¢ 


pumps, 
flashing machines 
valves 


to 


automatic character, as 
the 


vacuum system 


emi 


Oo 
4 


is and 
1 o1 
other by power mechanism and also 
of lament 
carry 


sel 


electric cut-out. 


eading to hydro-carbon 


are operates ie alter 


ie length time that the fi 1S 


the electric current while 


is automatically controlled 


he 
y deposits a small quantity of the hy 
oe 


by at treatment ac 


as upon the filament by 


lro-carbon g 
electric current and this d 


diameter of the fila 


bi} 
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tened glas ng v projects up 
the bull s plece of tubing is 
M the sten d will be further 
( the leading-in wires which 
t rrent » t lament are in 
f art which p s through 
g plat d the purpos f 
to prevent leal 
e and gl; ise the co-efficients 
expansi with tf platinum and 
ss are almost exactly alik Che out- 
p f the leading-in wires which do 
p rough the glass itself are made 
copy simply for cheapness. The cop 
nd the platinun e held together | 
THe At MATIC STEM MACHINES 
sefore the leading-in wires are fastened 
he tem, the stem itself has to be 


i 


machine a large 


machine 


is one 


I< 
of the 
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FIG. 2, THE 


rr making these 


most ingenious 


ic devices which is employed in 


ufacture of 
Into a 
number 
ibout two inches 


in diameter are 


1 of tl 
t re¢ 
Y I LOW 
hi + +} ' 
\ ¢ 
= is aut 
f rec ' 


incandescent 


Oop TI th 
t } Lilt 


central 


wna 
tubs ec eft andi 
fter the other 
_q ~ 7 
tour intensely 
- ¢ hear n 
miil iU Ua Uli 
t ( olass 
time this litt 
lly ripped 1 
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the heat of the flames around the bottom 
end 
When this bottom end has become red 
hot, the flames are automatically shut 
down, and while the tubing is revolving 
small metal arm automatically ris 
nd projects into the bottom of the gl 


tubing The next motion causes this arm 


to lean to one side and b iwainst thi 
red hot glass as it revolves [his pr 
sure and the rotation of the hot tubing 


the bottom end of the glass to be 


Lus¢ 


somewhat 


fiared out into a conical flange, 
like a small glass funnel. By the time 
the flange is formed, the glass is cool 


enough to be hard, the arm drops 


way and the short piece of flanged tub 


again 


no 
bik 


also drops down into a box unde: 


neath. Several of these machines are taken 


care of by a couple of operators, and as 





MACHINE 


+h 
Lil 


ey form the flanges very rapidly a gt 
number of flanged stems are turned out i1 
a given time. These machines are 1 
placing a large number of operators wl 
used to make the stems by hand 

[HE LEADING-IN WirE MACHINES 
The 


the fi 


next process, after the formatior 


which by the way will bé 


ange, 


the socket end of the lamp, is to p 
the leading-in wires. This is done it 
machine which is semi-automati 
little stems with their flanged ends 
stood up in holders on a revolving wl 


and an operator drops into the stem t 


leading-in wires with their platinum et 


down and the flanged end of the stem 
[he wires are set in so that they c1 
the tube and 
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platinum ends fit into a couple of es the glass bulb to g ealed ment of the lever, th 
in the block carrying the stem As th to the stem carrying t! g-in wires drawn upward traight i it l 
wheel revolves, the stems are broug and the filament. As bef , the s then both t nd tube are rel 
pposite a series of needle flames and at when received from t gla lowe! ve nd tal \ t places 
e same time caused to rotat considerabl eng ‘ 
own axes cti f the nall end, whil d end B 
only on the bott end of the ste hey pertect ot have Bet : f \ 
is Opposite to th ( e'sharp tip wh ent, 1 t 
Kids be« SOl it I escent b DS i \ IS je! IT ! 
dency to hug the leading-in wires a1 e small glass t ‘ sed t t wi 
y sun flattens pe. After pass xhaust t n f t open wn IS J 1 rapidly rev 
é eral of the needle flames, it is in a ry ve been otherwise completely finished. ing holder between needle flames which 
soft condition and at this point tw It is, therefore, mecessary to fasten o1 literall it off the ex gl at t 
( fingers rise automatically and squeeze this small piece of exhausting tube, and tom of t lt t like a kt 
the red hot glass so as to compress it. this is also done by a very ingeni ma this excess gl drops down int W 


‘ fiat against itself and at the same tim hine box underneath. The flame al 
entirely fuse in the little platinum ends of The bulbs are set in a f1 directly the bottom end of the bulb, wher 

















FIG. 3 FILAMENT TREATING 





leading-in wires, making an air-tight over a very fine needle tlame and at th been it off, t rink together a a 
wl nd completing the formation of the ime time compressed air at low pre tually close r 1 1 rf the b wi 
l applied t the st al or open end a thin hiln or ¢ The bulb 
this the filament has to be at f the bull Che needlh ume mak tf raised up and the small tube at th 
d to the platinum end of the lead se, a soft spot ! é f endi I dt ed pil 
vires [his is done entirely b bulb and the compressed vst which blow ftened end { 
) » I | sent ime d Ss ( ward making | ~ | 1 while ¢ t 
| matter of very skillfully pasting h in diame \ t blowi1 t not r bulb 
of the nent to t platinun I ( \ ] t ! é ft ) 
) kind of « ement ple of gl I i Ib Ww I f 
lw s exceeding] cy, dri inch in diamet ! t 
pidl d is als g ple of fingers int with the ¢t ft t gl ' 
f electri lhe past 1S le mall rie | 1 ing C 1 1g } 
, d cravhit time hot needk lly then lb, this f t 
, rect d + the ind ; . 1 ‘ ‘ ‘ . WW 2 al 
FUSING ON TI HAUS BES nd the m of t ing has already beer th 
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tem, 
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with th 
pins 
wheel 
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i} 
ry 
of | 


with its leading-in wires and the 


t, sealed in To do this, the stems 
eir wires and filaments are stood up 

round th n I 1 revolving 
the bulb i fully put down ovet 
ment and the stem, and by t next 


of the w el] 1 the part 1 iut 
revol l ) tne \ ixes 
nec ( nes play ) ( inees 
stem and of the bulb sing thi 
‘ 1 
p I eit and eftecti | il 
. 1 
flang gether in an air-tigh 
J { tte g t ot this 
1] + 
n op iliy a 
| 4 
\ ) ad} rie 
' : . shai 
i | nl 
‘ 0% 
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’ leat na 
imp 1 \ il no IM pie ind 
ep , st tl uir ft 

1 d r ] xpensive proce 


7 


o 04 eeee @ ate) wre 





eapel 
method 
haustin 
nd nec 
exhaust 
' 

been fe 


Ra 


EALING N THE STI 
i een made very mu 
ind re effective Lhe old 


was to use mercury pumps, ex 
lamps _ at 
should all 
whereas it 


lbs 


othe rs 


whole row ot once 


they be 


ilike ? 


some bu 


‘essitating that 
ed 


vuund that 


exXat tly 
require l 


re pumping than in order 


to give correct results. The exhausting ts 
now done with mechanical pumps which 
perat ery m quicker and this im 
provement has bee ecured by the device 
en vine h l traces o! he gas if 
bul by he l precipitation 
do this, the little ex! ting gl 
tubs ll the nd end I the bulb 
ited on its inside surface with a pho 


omp¢ Ind and 
forced 


exhausting system 
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flame is played against the tube causing 


the phosphorus to become vaporized and 
it unites with 


which 


pass up into 


+} the 


a 


paste 


gases gly 
the filament to the leading-in wires, 
it has to the 


method, been very difficult 


which gases always, up 


doption of this 


exhausting 


means of 


entirely remove by 
pump [he uniting of the phosphorus 
with the gases causes a very minute de 
posit to be formed, thus making the 
\ 1um almost complete 
[he uniting of these gases also serves 
guide to the operator to determine 
1 the exhaustion the bulb has been 
irried limit, for the gases burn 
di vith a very pale blue flame 
i he action is complete, when the flame 
s out, indicating that the vacuum has 


desired point. Next a needle 


lame is played against the exhausting 
be near the bulb causing it to melt and 
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hy ; +s97 +1, hari dl} . 1, ’ + ‘ 
yYy twisting ne DULID and drawing 1 iway 


sealed shut, making 


the 


glass is effective ly 


lamp complete mechanically with 
eption of the brass base. 
all 


manufacture, a rigid inspection is neces 


Of course, through the process of 


Sary This is made to see that the me 
have been 


that 


chanical properly 
the fila 

and 
After 
an inspection 


operations 
performed and also to see 


ments are of the proper resistance 


when burning are without 
there 


to determine the degree of vacuum obtained 


spots 


1ustion comes 


exh 


] that if a bulb is par 


held 


nter while his 


It Is a pecullar tact 
tially 


in the hand of an 


exhausted and if the glass is 


experim 
connected to 
an induction coil, and 


ther hand is one terminal 


f the secondary of 
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>? 
ae, 


leading-in wires are connected to the 
of blue flame 


the 
terminal the coil, a 


will be produced inside of the bulb, this 


other 


flame being none other than the often 
X-ray If, the 
bulb is carried to a higher 


..¢ 
b] 


heard of however, ex 


haustion of the 


point, this lame grows dimmer and dimmer 


and a point of exhaustion is reached at 
which there will be no flame inside of the 
lamp. 

Electric-light bulbs should be carried 
to the point of exhaustion where ther: 
will be no flame when thus treated, and 


in order to prove them, they are stood up 


n a frame, with the leading-in wires 


l 
-hing a metal plate which is connected 
one terminal of an induction coil, whil 
an operator who stands on another plate, 
the 
bulbs one after the other 


[he 


exhausted, 


connected with other terminal of the 


coil, touches the 


with the hand good bulbs, that is, 


those properly will give no 


6. EXHAUSTING AND SEALING OFI 


flame, others will give a very slight flame 


cf a delicate, pale blue, which if it is not 
100 be 


passage 


strong burned « 


ot 


can 
the 


uit by a con 
of the 

If it 
burn out, the lamp is discarded, 


tinuance electri 
does not 


If it do 
burn out, it will be passed, although r: 


charge for a few seconds 


corded as having exhibited a flame, whil 
the perfect bulbs are taken away to be p 
into the perfect stock. 
RATING BY PHOTOMETER 
After a final examination, the bulbs 
next taken to the photometer room to 


rated for voltage and candle power. 1 
bulbs are designed to give a certain can 
power on a certain voltage, but it 

found the pr 
portions so exact that it will give the e» 


at the rated voltag 


been impossible to get 


act candle 


power 
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and it is, therefore, necessary to test the 


lamps to find out at what voltage they will 


give the candle power desired. The rang: 
in voltage should not be more than five 
volts greater or less than the rating dé 


sired, and in order to obtain this smal] 
range, a great deal of care is necessary i 
the manufacture 

The determination of the right voltage 
is done by means of a photometer whicl 


a light may be 
of a 


is an instrument by which 


compared with a light standard i 


tensity [his is done by projecting th 
light from each source upon a paper dia 
phragm having a grease spot in its center 


lf one light is stronger than the« ther 


the grease spot will show as a light spic 
on the side next to the weaker light 
whereas if both the lights are of exact] 


the same intensity, the grease spot wil 


disappear entirely. In order, therefore, 1 


FIG. 7. THE PHOTOMETER FOR RATIN( 
test the new lamps, they are connected 
a socket at a given distance from 


ne of these screens, and on the opposite 





side of the screen there is a standard lamp 
ilso at the correct distance from th 
screen The electric current is turned 
n to the new lamp, causing it to light up 
1 by means of a resistance rheostat the 
I perator adjusts the current to the ew 
mp until spot on the dia 
ragm disa then knows t 
new lam g at the sam 
Sity as the standard lamp When this 
sult has bee tained, he reads I 
tage from the voltmeter and not 
perator re the amperes and mark 
h of these figures on the lamp in inl 
s establishing its rating 
The slight variation from standard 
tages is no disadvantage for there is 
ways this much deviation from t 
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power-house \ 


in the electric circui 


When lamps are m:; 


are usually put int 


lL his is becau 


customers, tl 


various 


StOCK 


un-based and, a 
called for 


+} } 
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litterent points 


ide 1 ictory, they 
stock without the 

ie customer may 

( stvle of base ind 
uuld pref another 


ccommodate all these 


into 


rit 1iSCS ippile¢ 
der to fasten on t vas lent 1 
sed and the bulbs el pu 
revolving frame wl irri he 
rough a drying ft 
lhe leading-in wires e solderes 
the terminals of the base by an operator 
who uses what may be termed a pe rpetual 
idering iron I] Idering ir ! 
simply a piece of he pper wire upon 
which gas flames i l play 














THE LAMPS 


ing while the operat 
to be soldered, to the 
the latter having, of 


ed witl 


viously toucl 


method the soldering 
ly and at the sam i 
cbtained After f 
, 
e iamps are packet 
irve woode OX 
the custorne 
} first p 
id gas m1 
‘ ib e¢ \ugsl 
ler Trico. T 
Considerable ic 
eating and light 
the moanv in Gert 
German railways ive 
mean f chting pass 








5 REVOLVING 


rie the poi S 
d of this hot wire 
( Tse beet pre 
Ide By this 
I e very ipa 
vood 3 
‘ | inspection 
traw I i 
2 ; mel 4 
ones f 
vas 
gz, : x0 
; 
le 
, f the 
ited if S 
ger ache 


High-speed Steel in Sammy's 
Shop 


[his high-speed steel propositi had 
bee! roubles ne ( When high speed 
steel 1 first e int ipetition with 
the regular von steels and with the 

ld reliable et it had not been hard 

to | e that gre advance had been 

cit ( eT! rst steel tried had been 
so good that it held its own with the 
next ones that me along. Its place had 
been determined by a_ consideration f 
the difference price between it and 
he regular steel ind for mucl f the 
work it becar t ndar¢ For a time 

el ing was lovely, that is to say until 

goodly part of the machine shop world 








OVENS FOR CEMEN 


and went to using igh-speed 


en this took place the American 


tee! makers began, one after another, to 
wake p 
| iy be that ir native steel makers 
were not really asleey | am only stating 
ine ‘ peat tn ~Semnt n 
tit I r the n nm as 
erm If ‘ were not 
leep they vi ve been so 
is the erned. The stee¢ 
h g nce of mebody being 
wake ver | steel nd the ere 
« T { ~ vy 
SI how w well on t these 
( tT 1s nl T ‘ t 
that t the present time the name Tt 
f the synonymous in the minds 
f a great many mechanics with “higt 
speed.’ 
In this little m that Samn wae rue 








140 


ning it was not the purpose to run it for 
The get 
This point did not seem to be 
plain to the steel salesmen. 


testing steels. object was to 

out work. 

Sammy made 
that the 


which he was using gave very good aver 


several tests and decided steel 


age results when compared with others, 
and then he settled down to getting out 
work 
Tests that mean anything take care and 
n, and u ip time, energy and 
vhich might be employed to ga 
making the best ste 
I Down at Blank ve went up 
} 1 é } ; re j ¢ al 
mat t lool less than thirty cent 
I'll ene bar and let you test 
i 1 if you n't find it better thar 
nything you ha er had send it ba 
\ will not have to pay anything for 
W used iking the t il 
N “\ asn’t t] t a gene! Is prop 
tion 


Sammy thought so once but has changed 


worked 
A bar of steel came and also 


his mind Here is how it out 


with him 


a sheet showing how it should be handled 


It was tried and found better on s 


me 
work and not so good on others. On an 
average it was not any better than the 
regular high-speed steel and the cost per 


pound was the same. Not wishing to stir 
up trouble the bar was kept and paid for 

By and by the agent again appetred and 
was ready to hook orders for his high 
speed steels and much sur 
prised with Sammy’s statement about his 


stee] Surely 


was very 


there 


was some mistake 
Not only at Blank’s but also at Double 
Blank’s, and at Triple Blank’s their steel 
had far surpassed everything else, etc 


Sammy allows another bar to be sent be 
lacks hackbone 

To clinch the matter he this 
bar very carefully. Sees how the black 


smith handles it, and sees how it is ground 


cause he 


watches 


and used in the shop The results are cer 


tainly a little better than he has been get 
ting The next time that salesman comes 
around Sammy h: to surrender and j 
loaded up with this steel 
Now having gotten the best his 
That ' A bh 
al I 
tr | fi t stec 
} ¢ ime is ind tric 
to | Sammy ‘ 
fort Sat ebels at t 
a h I nan ft 
‘ ¢ t vets vl fr 
f +] teel 1 
‘ } ‘ vt ‘ 1) 
fu t 
ri i ) begin to Tt nd new 
steel when it has to take shop luck lik 
the 1 eel did is not giving as good 
results as it did when being watched care 
fully as it was during the test, and that 
it is not as good as the old steel 
He returns to the old steel and sticks t 
that tightly that even the offer of fi 
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cents a pound reduction on the price 
does not pry him off. 

When the reduction 
cents a pound Sammy does some testing, 
that 


the cheap steel is the best steel in the mar 


gets to be fifteen 


1 


because he has a friend who says 


ket. Sammy found that it did his work 
well as the higher-priced steel and it 
peco! his standard 
While Sammy does not want to turn 


he shop into a testing laboratory he does 


read some of the papers and the informa 
tion comes to him that some of the steel 
< tld make a steel very much 
ter than any now made if they wanted 
to but t} for « mmercial 1 sans the, 
t rie wonders that ex 

pl s ings 
Perhaps some if the tee] makers are 
making hig] speed steel because thev hav: 
to, Dbecau f the demand, and it may be 


that they are not making it as 


hey could make it but only as good as the 
leaders in high-speed steel making force 


them to make it 

While he is 

in his mind along comes a salesman who 
that he the 

that the papers have hinted at, and that 


turning these things over 


proclaims has identical steel 


it is many times better than even his own 


best before this time. The price asked is 


rather stiff: It eats up that fifteen cents 
a pound that Sammy had been saving for 
awhile back and takes a great*big jump 


ahead of the old price 


\s these people had been leaders in 


the first high-speed steel movement he 
orders a bar of the new high high-speed 
steel for purposes of comparison. Before 
that bar gets to him several steel sales- 


men call and he tells them about the new 


steel. One and all they make light of it. 
“Tt is all a bluff.” “You might as well 
throw away the extra money you pay for 
that steel.” 
The new steel comes and makes good, 
and evidently it makes good in other 
places, for reports of tests made with 
other steels begin to appear very much 
is tests appeared when high-speed steel 
rst came out 
Samn vould like to know whether the 
steel makers are again being forced as 
‘fe, vere with the fi peed ve 
minati tne rtisin pages 

\ Mact f Tun 
, ] lee 7) laim 
passes 

¢ i t te ye 

t t y 1 1 
+] re two that , 

eed steel ement 

RB d} ( e¢ le en will be 
I lain it al \ friend of 
Samn ' Ss an imaginative sort of 
ellow vs that e steel 1 ‘ ing 

ing nd that thes thin ire s ing 
het hev fear the time when a boy 
will et a 1 wl he enter the s »p 

Ihicy ind se it fi r every 
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thing that comes along, and stay in the 
business until he leaves to die of old age. 
3efore he leaves he will give the tool 
its first grinding since he began to use it, 
not because it needs it but as an evidence 
of good faith, and pass it to his grandson. 

In the meantime the 
makers in the poor house along 
with the doctors who are out of a job 


most of steel 


will be 


because some foolish ones have advanced 
the art of keeping well. 
Perhaps the steel makers do not know 
scaring all 
The 


irm that 


that such have been 


sorts of people for a long time 


specters 
onl 


real harm done has been the | 


ame from the scare 





Gating and Molding Grids 


By SAM JONES 


On page 744, of Vol. 31, Part 2, was an 
illustrated article on the elasticity of cast 
iron which, while interesting, did | not 
cover the patternmaking and molding of 
the same and this is equally as interesting. 

It is generally conceded by foundry 
men who have made grids that this 
simple looking casting is very difficult to 
cast without heavy losses, unless they use 
special grades of sand and iron and em- 
ploy skilled molders. As a matter of 
fact this is not so, for with any of our 
fine grades of sand, such as are used on 
bench work, and a properly gated pattern 
it is a easy thing to make. The 
chief trouble with making this casting is 
in the gating and, like many other small 
pieces that foundrymen are daily having 
trouble with, it needs someone who will 
figure out what proportion of gate it re 
for to say, 


very 


quires, rather than someone 
in the guessing fashion, put a few leaders 
here and there and let me have it as soon 
as you can. Good skilled molders, after- 
some loss, discover the mistakes and cure 
cost the 
times as the 


them themselves, and this has 


foundrymen much, at such 
skilled molders see fit to go on a strike 


The grid work I am describing here is 


in a large foundry, near Boston 

t makes nothing else. They contract 
the work from large traction com 
panies and to insure that they lose but 
little, and get the right grade of iron each 
day, thev employ a chemist The mold 
ing is all done on machines and_ by 


green men, but previously, skilled molders 


vere used on this work 

These grids were made on the old-styl 
roll-over machine, which could only take 
care of shallow work like this, that had 


considerable draft 


5 molds per 


Some operators put up 
The unskilled laborers 
emploved soon learned how to make the 


I7S 


day 


molds, but had considerable trouble in 
pouring them This was not so mucl 
their fault as it was the fault of th 
ting One particularly heavy grid 
wn in Fig. 1, was difficult to cast twe 








ie 


| 


1g 
il] 


rs 


yn 


er: 


re 
ne 


a 


strain 








July 22, 


1900 
in a mold. The cause of the trouble was 
that it washed at point G, and this in- 
dicated that we should figure out the areas 
of, the leaders and the 


combined area 


of the sprue 


\ SucCESSFULLY GATED Grip 


In Fig. 1 this grid is shown as it wa 


gated and successfully used after a year 

<perimenting [wenty-four feedet 
designated by C, were on each patter \t 
the point of contact with the pattern they 
\ 3/16x incl vhich gave f the 
24 combined are f about 2.35¢ é 
ind the sprue, which was 5 incl diat 
< I had in I 1.903 nci 
it will be seen that in pourn \ 

l e il mold, there was not a big 
‘ ugh sprue to feed then 

In a study of this mold, regardless of 
the gate, it will be seen that it consist of 


23 long narrow walls of sand designated 


it G. These walls depend principally, for 
their strength, upon the binding in the 
sand that joins them to the sand on which 
they stand, and the face of the cope as it 


rests on them 


The amount of strength 
gated, 


uch that no sand had enough binder in 


required, when improperly was 


its natural state to hold against the uneven 


that was placed against it, when 






















































































WO GRID PATTERNS WIT 


molten iron ran up one, and not the 


er, of the channels that formed in be 


en these walls Che only success in 


that was obtained due to 


le vel 


ring 
hot 
ntle pouring 


was 


iron, a mold and very 


Another trouble discovered in the pat 


AMERICAN MACHINIST 








terns was that they did not have sharp and soldered on a true brass plate which, 
edges at the parting line and were not in turn, was bolted to a hardwood board 
absolutely straight ng the back, so that with heavy battens on the under side 
when placed o board they would leave Each wall or rib of the pattern was 
sharp cornet yme places and a cavity pinned dow: 1 soldered, and a very 
in others. The cay was filled up with ne fillet put at bottom to give the 
wax and given a coat of shellac, but the ind strengt wher eeded it, and 
wax would not stand the pounding the to pr em t 
late ceived I dD ist ( re r} atten W set far 
wing the pat low two parallel gat 
(nother mist ( wo t veel bout three 
, varp an vei aa Cor 
( ld 1) f 
7 ' 
( stil | t “ | ve 
Ine lf-ro ras 
ry that ¢ . ] 
shrue |} 
: | ‘ 
F | Cope 
} 
4a | 
A | ~ | A 
2 ade Sa 5 es A ES | 
D 
Nowel 
4 
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ATES AND FEEDI 


e the casting thinner [his was not 
until it reached t place where 
is to be us¢ d (1 et troll vy cars), 


it would possibly 


rov several others 
1e pattern of the in Fig 


made t bras i" ined up 


VIEW OF 


middle by 
lash 


and /} 


gates were conne ed in the 
pieces D and i 
basin to uneven 


two D being for a 


offset pouring 


a locating spot for the sprue. Through it 
is a hole 
the end of the 


he pattern plate t 


accommodates the pin on 


hole 


that 
sprue Chis goes 
clear throug! ilways 
keep it clean 

In pouring this mold, Fig 
» the iron would first fill up the dash 


gates B, 
hight, 


is shown 1 


basin and overflow into the 


which, when filed to a certain 


would over nto the 48 feeders and 


send a sheet f molten metal int the 
mold up the 48 channels in an even 
state until they meet at the end point H 
The I tal r the 15 Tet ler Wa 
4 712 i ) ‘ 1¢€ 
. 4.908 it , e seet 
that ¢ ~ , 
the sR 1 rte 
, 
T t 
gatior 
1 di 1 r ? 
tr . \ , when thi 
MW \ Vat £ ‘ lap 
] ] t ld f t \ ht i 
rea Id N . | ‘ ‘ ‘ j 
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Ve A to b ‘ il 
ly t I i te at al 
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Permanent Molds for the Foundry 
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Materials for Molds and Cores, Effect of Molds on Castings, Effect of 
Moiten Iron on Molds, Temper of Castings and Their Machining Qualities 





BY 


It e purpose of this paper to giv 
a full and free account of the conclusions 


formed after three years of constant work 


on the problem, and it deals solely with 
work that is applicable to permanent 
molds, and the statements made and 
onclusions formed are directed only 


toward that branch of t 


i 


ie foundryman’s 


[The subject may be taken up under the 
following heads 

(1) Of what material should the molds 
be made 


(2) What effect has such a mold upon 


* 
the castings 
(3) What effect has molten iron upon 
the molds 


1 What remedy should be applied 


for any bad effects shown? 


Phe four points having been car 
fully considered, and the efficiency of su 

m ld nel ivel demonstrated, tl 
value of the permanent mold for cert 
classes of work is est blished 

| e 1q0eal mate l ror permane m™m) Id 
would be one t \ ( ill the 


molten iron, would stand swift heating 


and cooling without disintegration an 
wi ild De capabl I be ne nec ( 

molded into the shape required Chi 
material should be very nearly hard 
as iron, quick to conduct heat and of 


gravity 


low specif 
MATERIALS FOR MoLp 

There are a number of substances that 
fulfil these requirements in part. Lava 
rock will stand the sudden changes of 
heat and cold, can be cut into the shape 
desired and does not chill the molten iron 
When a coating of finely ground mica, 
or some other inert substance, is rubbed 
into such a mold it will give beautiful 
1 


castings. But it wears away rapidly, and 


soon needs renewal Were it not for this 
fault it would very nearly solve the pro 


len We found it extremely difficult to 


handle and prepare thi ubstance, and 
this led us to seel material that would 
possess both hardn d ahility to stand 
the heat inges re s been tl 
f ite medium, and f thing } 
been | t forward that so. well 
adapted for foundry worl It 1 the ad 
vantage being easily machined d é 
ay d ad 4 7 f 1 

pr with w ‘ ll familiar 
wl it p ible isad tag ire nore 


*Abstract of paper read before the Amert 
can Foundrymen's Assoclation at their meet 
ing in Cincinnati, Ohio 

resident, Tacony Iron Company, Phila 
delIphia enn 
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easily overcome than those of any othet 
ubstance 

It is not much trouble to make and ma- 
hine an iron mold, and we can calculate 


e€ expansion and contraction to a nicety 


Its great drawback is its chilling effect. 
Some investigators make the claim that 
if the mold is heated to nearly the tem- 
perature of the casting when it is ready 


for removal, no chilling effect is per 


eptible; also that the molten iron should 
cool at the same rate in a permanent mold 
as it does in a sand mold lo both of 


CUSTERT 


liighly heated cast-iron molds seem to be 
out of the question. While there is no 
loubt that they would prevent chilling, 
the cost of such a method would be pro- 
hibitive. 

Should the iron cool at the same rate 


> 


in) a permanent mold as it does in sand: 
The answer to this is most emphatically 
in the negative. The effect on the mold 
would be the same as maintaining it at a 
high heat, and the time lost in cooling 
would slow the process up materially. 
} 


Slow cooling would not improve the cast- 














Fit I. A 4-INCH TRAP MOLD, CASTING WEIGHS 42 POUNDS 


these propositions I would answer that 
hey defeat the object of permanent mold 
work, in that they destroy the permanence 
of the mold, confer no benefit on the 
finished product and set up a multitude 


f difficulties, such as _ core-crushing, 


shrinkage strains, and segregation 
DISINTEGRATION AN YISTORTION OF [TRON 


We are all familiar with the rapid disin 


tegration of cast iron when kept at 


very dull red t, the rapid oxidizatio1 

{ end t pawl a crack 

\\ eating al ing is carried 

( cre T 300 acerees 

| ( must t ecessit 

ne eless in al 

( i t Again, t molter 

iron wil ' ; ly ] cé¢ to cM h 9 mold. 

nd the esulting ing f from 

perf 

lol due heat become 

permanent 1 perature of OOO ce 
grees | Cl en p t 


ing, nor would it prevent segregation. It 
would induce shrinkage strains, and in 
fact would be no improvement over the 
present sand-casting method, except that 
it would obviate sand ramming 


Errect OF Moip on CASTING 
When we first contemplated using 
permanent molds, similar to those shown 
in Figs. 1, 2, 3 and 4, it was considered a 
foregone conclusion that unless the i 
terior of the mold was heavily coated wit 
ome inert substance, the casting would 
necessarily be chilled, and extensive at 
ingements were made to prevent or t 
remove this chill. For a time the mold 
were carefully coated after. each pouring 
but, in our efforts to gain time, this coat 
ing was neglected, and we noticed tl 
even when this was the case no chill 
peared, provided the casting was removes 
above a certain temperature 


Following this lead we found that wher 


he surface of the mold was practical] 











July 22, 1,09. 


ht 
or 


AMERICAN 


ry\ 
UY 


ne 


; 
Reasoning 


MACHINIST 


1O*Y 
red 
ed 

‘ 
r 

















™ free of any coating, no gases were rm 
y : by contact of the molten metal, and 
chill could still be prevented by mi 
ing the casting at the proper temperat 
Once these facts were thor y ¢ 
tablished all our attention was cente1 
on the possibility of removing as 
ing as soon as it was set. A tri: 
proved beyond doubt that molten c: 
be iron does not chill until after 
ing has set, and it was simply questi 
ng. of reasonably quick work to prod 
te ings not only perfect in form and text 
ate 
\d ? 
1y 
old 
ta 
ing 
lly 
| 
I inswe re ¢ ret ire Ss 
gh-class arketable work 
METAL Cores 
If the contact with comparatively 
mn on one side, did not necessarily cl 
1e casting, then contact with iron on b 
ides need not chill it lo demonstrate 
this point several thin sheets were « 
. between heavy plates and removed wit! 
Me ut chilling This suggested pos 
me ibility of using metal cores, provided 
‘ hese could hb removed befo being 
Wi 


SIZI 


tnen, 


D 


hdrawn 


ssiblk 
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moves in the line of least re 


Its peculiar property of increas 


water, 
sistance. 
in bulk when passing from the molten 


mg 
ig 


to the solid state makes it possible to get 
i casting that fills every crack and cranny 


of the mold so long as this tendency to 
swell is successfully resisted 
[his same mass of iron in the mold, by 
reason of its rigidity and its capacity for 
quickly transmitting and storing heat, will 
greatly lessen the liability t cracks in 
the mold cavity Che only place wher: 
any deterioration sets in is where th 
molten iron strikes in the gat ind o 
é ! has shown that we itely 
n this item : 
Lire oF Mo ps 
w long a cast-iron mold will last 
has not yet been determined. So far, we 
have made over 6000 pieces in a single 
mold, and it is in better shape now tha 
when we started. Our statistics show that 
the life of the mold depends, not upor 
the number of pourings but upon th 


times the mold is allowed to 
cold 


Continuous pouring, when correctly timed 


of 
become entirely 


number 


and then reheated 


sO as to preserve a generally even tem 
perature, has but a very slight tendency 
to crack the mold. It is only when it is 
allowed to cool that the cracking becomes 
at all noticeable, and then only in the 





<p 














FIG. 5. CORES FOR 2-INCH T USED DAILY 
FOR OVER MONTHS 
ga sample of which is shown in 
big. & 
lEMPERATURE OF THE MoLp 

We have found that a good casting can 
be made in a cold mold without any 
trouble, provided the mold is perfectly 
dry. But the tendency of the iron to con 
dense moisture from the atmosphere when 
heating up is so great as to make it almost 
it sible te et a good casting unless 
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the pouring is done rapidly, so that the 
mold will be filled before the moisture is 
deposited upon the face of the mold. 

In a perfectly dry atmosphere, with a 
cold the pours and 
makes a very fine casting. The only rea- 
son it is desirable to have the molds warm 


mold, iron readily 


is that they will then keep perfectly dry. 
We would much prefer to do all our work 
a temperature of not more 


Asa 


with a mold at 


| - 


han 125 to 150 degrees Fahrenheit 
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logical outcome of the successful carrying 
out of the principle involved. 
STEEL veRSUS IRON CoRES 

It should be just as possible to remove 
a 12-foot core from a water-pipe as one 
5 feet long. It is only a question of ap 
paratus large and powerful enough, and 
removing at the proper speed. Cores mad 
iron bee 


Che 


steel and wrought have 


but 


of 


tried, give very poor results 








i 6 See Gee 








FIG. 6, A 4-INCH PIPE 


general rule the first casting 1s not a very 
good one, but after the casting has warmed 
ip the mold, there is no further difficulty. 

In order to preserve an even tempera 
ture in the mold it becomes necessary to 
put enough weight into it and pour the 
‘astings at such that the tem- 
perature will not rise over a certain num- 
ber of degrees. For instance, we found 
that casting a four-inch pipe weighing 65 
pounds in a mold weighing 6500 pounds, 
every seven minutes, does not raise the 
temperature of the mold to more than 300 
This matter of heating depends 


intervals 


degrees. 
altogether upon the thickness of the cast 
ing, and the molds must be designed with 
that particular point in mind 


PERMANENT Cort 
The use of a permanent core is neces 
sarily limited to castings in which the 


ore 1s either in a straight line or is in a 


regular curve. Combinations of straight 


lines, such as in T’s or Y’s, or double T’s 
or double Y’s or straight pipes, are 
especially adapted to this feature. When 
the core is in the shape of a_ regular 
curve, straight line 


or combination of a 


urve, it can be made in twe 


and regular 


or more pieces and easily withdrawn from 
( sting Thi in be done in the 
se of L sweep Irregular curves 

t it would be destroved in re 

Q em fror the isting ar yf 

) sible 

We ive f d that the best metal for 
these res is ordinary cast and that 
he same method of procedure must be 
carried out for the core as with the mold 
There is plenty of time to remove the 
core and open the mold and vet have the 
casting without any hard spots. The use 
of permanent cores suggests the pos 
sibility of a machine for duplicate work 


that is to be made in large quantities, and 
this machine can be practically automatic 


ii its operation. Pipe fittings, chain links, 
d elevat buekets might possibly come 
ler this class. This is, perhaps, looking 
ther into the future, but it is the 


AND ITS 


PERMANENT CORE 


ast-iron cores considerable at 
tention for the first few pourings, to pre 
vent burning and distortion, but after a 
few castings been made the iro 
seems to become seasoned, and after so 
or 100 castings have been poured, ver: 
little care taken in regard to 
overheating the arbor or burning it by th 
impact of molten iron. 

Soft Cast iron seems to be the 
medium for both molds and cores. I: 
cracks less, and is not liable to distort, as 
is the case with a casting made of low 
silicon or very close iron. It may be that 
this is due to the fact that a high-silicor 
iron melts at a much higher temperaturé 
low 


require 


have 


need be 


best 


than iron containing a 
of silicon, and consequently requires a 
higher temperature to reach the point at 


percentage 


which it softens. 


TEMPERATURE OF THE IRON 


In all cases, when using permanent 
molds, the iron as it comes from the 
cupola should be very hot, and should 


never be allowed to stand any length of 


time before pouring. The first element it 


loses in cooling is carbon, especially if 


here is considerable silicon in the origina! 
charge Iron at 2100 degrees Fahrenheit 
with 2.5 per cent. silicon, will not hold a 


as it will at 240 
the 


solution 


1 1 
“Nn carbon i1n 


carbo! 


Fahrenheit, and it is 


ve wish to preserve. In fact, it is almos 
impossible to make a verv thin casting 1 
an iron mold, with iron containing 2.7 


silicon and low phosphorus and sulphut 


unless the iron is very hot 

Our work has shown us conclusivel 
that the best results are obtained wit! 
iron containing over 2% per cent. cat 


Agai! 
the higher the temperature of the initi 
time there is for the re 
casting, and the 
The importance 

althoug 


bon and about 2 per cent. silicon 


iron, the more 
the 


shrinkage is delayed 


moval of longe 


therefore evident, 
there is little 
the silicon does not exceed 2.25 per cent 


hot iron 1s 


but loss of carbon whe 


and ordinary diligence is used in pouring 
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> 


PREVENT CASTING STICKING 


be pré 
vent the casting from sticking in the mold 
It is 
ly with a mixture of thin oil and graphite 


FROM 


yme care must exercised to 


sufficient to coat the mold occasional 


here is no virtue in any of the many 


tings recommended other than keeping 


























INCH I 


MOLD SEI 


MONTHS 


molds smooth and preventing the cast 
sticking Non 
billing, unless laid on in such quantities 


ngs from will prevent 


form a substantial wall of inert ma 

il. [I have used almost every avail 
ble substance in an infinite number of 
nixtures, with but indifferent results 


Mica, lithophone, clay, graphite, molasses 


iter and clay, paraffin with any number 
materials, have been tried, but one and 
require 
out of 
\ thin 


a coating at each cast, which 
in rapid work 
alcohol 


thickened with finely ground clay, 


the question 


solution of wood and 


ellac, 


en applied to a slightly warm mold 








Fit Ss CRACKS IN \ ATI 
lly prevent ll, ) here 2 
mold must be cleaned and recaated f 
isting. Silicat t soda when fus 
mold has but very short life, and 


rphous phosph rus has 


ved reputation in the line of chill 


Phe 


"t) 


best Waly 


on 


chill is to 
mold 


until after the iron has been set sufficiently 
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take the from the 
chill 


That this chilling does not take place 


casting away 


before the sets in. 


o handle was demonstrated by a small 
sample casting made especially for the 
purpose. One side of this casting wa 

ft and the other chilled The quality 
i the iron 1n the unchilled portion was o1 
tne highest haracter, and the facility wit 
which it ca ) shown 1 
Fig. 9. bv the s r whi 

e threads ( 

This sudde uilling t 

l ite! I r ) é 

possible ire 
ree fi shrinkag wn b 

asting t i ol 
it a brig red ( t 

old water! \ 

eC Ir 1 il Ta r I 
Wi1S¢ 

{ ONT On \ f S 
Now, what p lar acti 


i= 
by a bar of 1 inch iron that was tak« 
irom the mold at a bright yellow heat 
with the interior still molten. Excrescence 
on the top were formed as the bar yl 
1 the atmosphere, similar to those show 
n the pipe T in Fig. 10, and a broker 
I showed that ie bar was of equa 
irdness t 4 | 
} } F TCA y 
Now tep turt lt 
é t whe i { 
pes a - 
| properti 
“ a temp ind wv 
lagneti I 
g n ‘ nold 
brig i suddenly enche¢ 
W i] tne Ing OW 
iag 12 n ste , esul 
nvariab uned whet tl 
ye hig w in silico1 phor 
phur or manganese | evide 
what we generally speak of as hill 
» white crystals are shown; 1n fact, a 
t chills white first in the mold 

















FIG. 9. THREADS FROM 8 32 PER INCH 
set up that produces t esult in an 1rot 
that when cast nd exhibits all the 
defects we are ( ton i to see in sand 
molding? To get at this explanation w 
must begi: wit the gt t mf ire 
f hea ti 1 expansi 
N now 

; ‘ 

+ ) Its P te 
i< ; y 
id \ 
nrohah f 
ire, and s tt 
Ta trew seco! ; 

I for segrega rit 
asting that the, ) Ipc Ite 

) | at this ne ] r 1es 
Art< ne casting Nas been take! m tl 

Id is shown by the ll globule 
rol it have been sques d the 

¢ as 1 voled. It is furt “ 


imble wh 


hilling 


f setting 


PERMANENT 


ad mn wate 
r describ 
to the en 
SWiltly 
| W 
\ 
na nd 
ig 


Mi 
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ill 


it 


wil 


wheel 


he point 
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\NALYSIS OF TREATED [RON SULPHUR AND PHOSPHORUS its weakening effect upon cast iron is 
rhe analysis of the piece of iron treated Our present-day technical journals, with very well known [he casting made as 
l] } 7 ; 1 be descr > - ~ ai ; x fre ~ 
is above 1 s Io! ws their earnest and persistent vork, nave " 2 cribed, ind com aS sree car 
bon that is thoroughly distributed through 


S; . oft gone far toward making the foundryman’s é ; ; 
art a scientific process. We read a great Ut every portion ol! the iron and is not 
allowed to collect in large flakes or 


ng oo I | [ | 
] ; +] mh vr. | P 
Sul ’ i€a ) ne evils Of suiphur and ot / sai ? : 
106 ss ee +] , bunches, will be as easily machined arid 
Mr phosphorus, and we find that these evils ., 
+ ,, Will have greater tensile and crushing 


are not exaggerated when it comes 
strength than a casting made in a sand 


b..4 265 
Cc “4 making castings in sand. But to my mind, 
ak -dinar ' 
le re n \ . ] hor } q1 hur I id in the ordinary way. 
\1 n: , f anothe pic show the reason why phesphorus and lp I 
» » 24 are the bane of the foundryman’s ex 
ih — ‘stence is not because of the mere fact that Use oF Iron Direct FROM THE BLAST 
La 
eo. : sulphur and phosphorus are present 1n the FURNACE FOR MAKING CASTING 
° oi 
Mi @ casting, but because in slow cooling in _~ — 
? So far, have discusse ly the us 
sand molds, sulphur and_ phosphorus So far, we have discussed simply the use 
ae 3.02 , | Id lied to the 
5 i + ¢ > 9 > as 32 »( 
Cc 4 aes segregatt Therefore. the great evil in I the pe reaRwERs mo C aS ippuhe 2 1 
a4 foundryman’s art, with iron taken from 


cast-iron work is not so much the presence i 
the cupola. If, then, permanent molds 


will be noticed that the carbon for the if impurities, but the fact that segrega 

















( 
rst piece is low—much lower than we tion allows thes impurities to mass them an be used with success in the foundry, 
like to have it for our general work. But selves and thus destrov the homogencit nd a system of continuous pouring be 
the remarkable feature about this parti of the te naugurated which in duplicate work 
ilar phase of the process is that such a Der experiments have shown that on ild obviate the necessity of having 
8! ined, tough and strong iron jron containing 1 per cent. phosphorus olders, why 1s rip papic veruaplicinn 
d be prod wit analysis such when cast in.an iron mold is as estrone a3 | 17" ™ the cupola? What could be more 
¢ bove The analys this 7 deal than a series of permanent molds 
n taken after it removed fri the | , supplied with molten iron practically di- 
( t qu ing, 1 ne | } re from the blast furnace? The inter- 
eXCC] irbon | position of a reheating ladle such as is 
er 20 used by the stee] makers of today, presents 
iracter of the iron befor eing no unusual features; and this ladle makes 
enched, 1s very fine, close-g1 ined and possible the treatment of the molten ir 
et it is easily machined. In all this work lode practice has eliminated mucl 
ere are no blowholes, and any dirt that of tl ncertainty in blast-furnace work 
enters into the piece must come from the } al is not unusual to find these furnace 
dle so equipped as to produce an iron th 
varies but few points from the qualit 
CHANGES IN THE CARBON desired by the foundryman. The molt 
All the carbon in molten iron is in solu iron we get from the blast furnace 
tion, and exists in the combined form much hotter than that obtained from tl 
Now, if molten iron be instantly cooled ti cupola, so that there is every reason t 
1000 degrees Fahrenheit all the carbon believe that the castings we would obtai 
will be held in the mbined fort there would he of a better quality than wher 
will be no free carbon. If wever, it b FIG. 10. SHOWING GLOBULES OF IRON ON the pig is remelted in the cupola. 
tantly cooled to the point at which SURFACE OF CASTIN( In our work we have conclusively dem 
the iron sets. and then allowed to cool mstrated that it is immaterial whether 
normally, the carbon will be in the con o1 mtaining 0.4 per cent. whet ist an iron contains 1.7§ or 3 per cent. silicon 
bined form at the time of setting. but @ “® Same m Id. We can find no per so long as the molten mass is at the proper 
will change to the free form as the oat ie ceptible difference in the tensile strength temperature, so that the high temperatures 
progresses. This formation of free yg nder these circumstances. The same is obtained from the blast furnace would g 
bon is very rapid; the major portion true with sulphur at 0.1 and sulphur at far toward offsetting the variations in the 
Given, therefore, a furnace 


. . . : 1d it ( S herefor th: , ities 
present in the casting is formed within a wa Se : would seem, therefore, that impurity ‘ : 

: 3 ‘ . a + , - — 3 or » > ; > or] ¢ 2 
few seconds after it is taken from the the mere fact of the presence of sulphu properly equipped and properly handled 


nd phosphorus in these irons is not with the interposition of a reheating ladl 





cael ’ 
moi Phe inalvses bel W vive a ery . 
fair idea of this action. the piecs in ave eleterious when segregation 1s preve nted there is no reason why a very high clas 
: » TH |] Ces gq > i es ° 
tion being 6x1'4x'™% inche i work should not be obtained with tl 
EGREGATION use of permanent molds. How far thi 
cu Tu ° ° . 
¢ st in sand and cooled normally 0.27 3.20 t is not within the province of the thought can be carried out lies with tl 
aken from permanent mold at ] I j ’ 
bright vellow and quenched 1.50 3.02 sana I d to prevent segregation, and the blast-furnace owner 
Taken from permanent m | t id | . : 
ht red and quenched 0.49 3.10 e | ked for from ' 
7 , I If } ssibl preve t 
\ rT ec tro! ti | t two y ; ' ] 
, , | ' . segregation in a perma in a paper presented to the Frank 
ned car} ] nas eel ont . ] . a1 me » os 2 
a € casting 1s so thick [nstitute, it was pointed out that whi 
et ew seconds requi red to P ; : . 
; } 1 ke he ling ectricitv holds an tmportant place in t 
g ellow the bright, Ae ak nl ; saan e ; 
; : MOS € WOTkK nsmission of ships’ signals this pl 
( é rec ) 1 es ( ting asl } ¢} _ 2 ‘ ] ] } ; 
; _— e | nanent mold is applicable js secondarv as rerards the movements 
t the torn f ranhiti chor ah : . a ‘ 
1 a? ; P I ll es If the rhe essels for the signals necessar\ 
il ore vy cast iro? thickest part I sting is not ay oe nd manccuverin ar F 
. . A I aTa ‘ .) +} 9 ; . ‘ } } +4 ‘ 
oe It = = Ina mold tormed mechanically The control of 
boon i a ' roperly designed, there will absolutely nain propelling engines from the brid 
mold ec ' , may a r mloet house is accomplished by n 
Ord Cas . eir unusu: trenet ind T} ee Ss ail “ P . . : 
; a sn nator and segregatio t chanical transmitters connected by bror 
seh ata chm ia feantiter 4 1] ad , . 
aime Is Tamils i wire to receivers in the engine room 
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The Producer Gas Plant of the 
PhiladelpHia Gear Works 
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2. SUCTION GAS PRODUCER AND ENGINE 
now is run with producer gas made fror t does not have to stand internal pres- ducer. It is, however, not lined with fire 
anthracite coal costing $4.50 per ton an Internally it is lined with fire brick brick but is filled as shown, with coke, 
vhich shows a saving, not very much pet nd at the bottom is a grate under which the one in the Philadelphia Gear Works 
day, of course, in a plant of this size, but is an ashpit [his ashpit is normally  tzking 29 bushels to fill it. Over the coke 
a working year of 300 days it amount osed except for the pipe from the va a’continual spray of water is thrown by 
$120, the interest on $2000 porizer which carries air heavily charged the sprinkler at the top The object of 
Fig. 1 shows tl suction gas producer with moistur« the scrubber is to clean the gas, removing 
in the basement of the Philadelphia Gi \ fire is started on the grate of the pro- tar and other foreign substances, which 
Work For the benefit of those wh I ducer and it is then charged from the top cling to the coke, the gas passing on to the 
ot familiar with producers I show it shown with anthracite pea—or buck- dry purifier. This is a cylindrical tank 
2 a sectional view of a gas produce wheat—coal. The top is then closed. The similar in construction to the scrubber but 
f the suction type and for comparison | oist air passing up through the fire and_ not so high. It is filled with sawdust and 
ww at Fig, 3 a section of a steam plant ed of coal carries with it the gas. This its office is to remove all moisture from 
with figures showing the power obtained passes through a pipe which is led _ the gas. In plants up to 150 horsepower 
rom a pound of coal in each type of plant through the vaporizer, the heat from the the engine takes the gas direct from tl 
nd also what becom f the lost or gas converting a small trickle of water purifier, but in larger plants a storage tan! 
wasted energy into vapor, which, as before stated, passes is used. The steam plant shown in Fig 
Che producer externally looks very! into the ashpit. From the vaporizer the 3 is familiar to all mechanics, so a descrip 
like an ordinary boiler, is built of iler gas passes to the rubber, which is very tion is unnecessary 
ite riveted in t me W kcept tf t miuar 1 tward appearance to the pro- The operation f the plart 1 implicity 
t 
- TT] 
20 BT.L 1 
< . 
f ; 
a — 
, : , | am 
- - -- ry ‘ ‘ 
Dulles ¢ 
1 | sar pte 
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FIG. 3. STEAM PLANT 


f 
ich 
4] 
A 
if 
ty 








1909 


July 22, 


itself. The prenx Suction 


lowest terms signifies that the engine 
sucks its charge of gas from the producer 
way of the scrubber and purifies 
Arranged on a board in the Philadelphia 
Gear Works is a set of three ordinary 
shaped gas gages filled wit ed k 
to be readily readable Anot t 
three simil gages 1 the get 
lanager’s office, s t the operat 
plant is unde s eye at all time 
(One gage connects wit the | 


shows 


vacuum The next is connect 
ie scrubber and sh 
lhe 


ine and shows 


m 
il 


When starting in the 


tested by opening a small tes 


rubber and lighting the escaping gas 
flame 4 or 5 inches long is the res 


then 


done 


pou! 


ictual starting of the engine is 
ir at 200 


.dmitting compressed 
to the cylinder, A | 


torage tank for tl purp 


se to the engi 


Getting to Work after Com- 


mencement 


third is connected to the e1 


there is sufficient gas to start 1] 


pump and 


By |] 

About this time tew hundred com 
encement addresses t few thousand 
hnical graduates have begun to grow 
l, and quite few of the few thi ni 
beg t \ f t world 
ers that é e in existence an 

wi e&. i ¢ y corn 
the work of worl They heard 
0 pe cent oOo! the n did n e 
nt- addresses from successful men 
uirs, or successful ministers or suc 
professors; most of th were told 
w the speaker had become successt 


were advised to toll 
When I 


ned, he rmetically 


read reports 


of-soda commencement addres 
think of the 
were beginning to need at 


folks loaded us up 


nzoate 


lways time wher 


tropies 


my wife's 


iled, preserved-wit! 


d advice until I cut them off wit 
\ ll about the mistakes you made 
you were bringing up children; now 
ply going m ff 
f take lust hat hn 
luate wants to know I M ts 
ccessful m ( mal 
what blunde f 
le made when w rying t t 
Feet Ch ger that 
eT ske ke meng 
es oO wt h \ t 
t 4 ( 


SELE¢ 


A «~ thane af most importar 


want to Say i ) 


the most important thing 
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rk is. that t should fit Now |! 


A N aL 
. 1 f 
OW i ( V< > cu 
+ j lit vit I where 
pair \ il i tted 
h bette: if c I NY 
into Ss l rign y 
work ng ut \ I ~ ) 
gh a techr f t 
if they do it ne tne ity 


Che first thing \ g n s 
set down list of good and bad 
ilities and the e g dic 
nen y revise tl I bad 
lities because hes got them unless 
e is so good that he will probably die 
ung, in which cas ind of a job 
will do to tide him over 
Among his good qualities ther hould 


lead him into 


be some that will lead him 
rather than into others. If 


certain 


lines of work 
long particularly well with men 
it should influence him different work 
{ tles If he is 
especially good at mather will do 


thar f his special 


than if he is peculiarly 


natics he 


the an e that the | of elim 
nation will leav: Im wit! if iozen 
nes he can follow, if he w es, with 
pt ft success Withi he 1 ts ne 
decide and fri e less 
) r t he 1 é ug! 
¢ l hut ' decid 
. , 
1 ries 1 I I 
: 4] , ' 
le \ 
1 nat — 
. ke ft 
, 
tT} 
: , 
\ un t rovide 
but himself g side little 
I Cal t i elm 
loye has the nerve t We 
1 - untry lew vl 
expt hire technica tes t 
below the real w ling it to 
them inducements in the f f hopes 
ruture idv “el t ‘ rv em 
} mal ‘ ; YT 1 
V0 lake I W 2Tadi 
t¢ ire the ones W vil nes I i 
cult tie schools f n wi € ( 
t is the old story; familiarity breeds 
, , 
emp na since tft \ vill work for 
little money to get w | | t them 
Ke FOO opp rtuniti mplo 
te them accordingly I believe that any 
ng mal change nt sev 
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i time ye TOre ( ivantage 
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N it 1! tet 
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“ ed fl 
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ticle farthe 
hi 
| , > > , 
Aln vill tell u tna 


ight d ¢ lways being on the t 
Now w! s is that he got m 
lir I \ wl cl he 1 ved so t} it 
| i i ga pic ure ft hin ! 
it why should ot suc 
eed | imple nd 1 i 
t ure V ither | 
spoil * tor to mak 1 tour 
ite eng e average American di 
likes w vork in general, but tl 
pat ] w < that doe t earn 
li g Believing not at all in heredity 
throw \ \ yssible hance t 
he is t invthi ¢ to | 
t I \ ili ble i | “ 
line es nd ike il T 
loct é boy whose g 
£ f d . ‘ " - 
' " indicappe = 
ly ft e tl 
li low f lif ()t 
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1 ot , ; 
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f+ ‘ f , 
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; 1] , ‘ 
| } 
Whe , : 
r | | he be if to f d 
? | ? 
‘ 
1 ] ti bu F mere 
if + ¢ | n | +4 | 
Pe uch “2 ect 
Then his mind get vertired, he cannot 
I I el he ver fe It T sted ar d 
then | nd delivers a commenc: 
ment addr n “How I worked when |! 
bn fi F ner Ann! 1 
C} ] tag of i] Faye { 
l t vit! | lw ! ) 
shen hig e fullv di ed. and 
l exp ents car 1 on |} 
t B I Stat ’ 
‘ wrar 
; , +1 ) if ‘ ++ 
I l of oil ) 1 wit 
pour f coal lered to be 
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Experiments with Gases for Carbonizing 


Results Obtained with Illuminating Gas, Acetylene and Methane When 
Used Alone or in Combination with Ammonia Gas of Different Strengths 


BY J. C. OLSEN AND J. S. WEISSENBACK 





Owing to tl relationship between e varies from 1450 to 1650 degrees 1, That free nitrogen has no effect 
dening | the hardening of steel, hrenheit, all the carbon becomes hard- upon steel, but that ammonia is absorbed 
following paragraphs are given from ening carbon [he more carbon there is by iron in the case-hardening process. 
Hardening and Tempering oi Steel he lower the hardening temperature must 5. That bars after being heated with 
teise! be take1 If the steel is now plunged mmonia gas for four hours received a 
\s th rdi f steel depends upot old water, the carbon will remain in the proportional increase of carbon penetra- 
it in explanati i rdening form due to its ling, tion over unheated bars in the ratio of 45 
or the 1 will de nd the steel will be ha to 32 
lore i ne tor I irbor “This extreme degree yi hardness 1s 
not! | venerally led dead-hard or glass-hard DEMENGE METHOD OF CASE-HARDENING 
We usually distinguish four kinds of This does not, however, mean any definit lhe Demenge method of case-hardening 
, irbon im irot degrees of hardness, and is simply used jpgots consists in directly carbonizing one 
Wher tu , distinguish the steel from untempered of the ingot faces at the time of casting 
ll it irbon in solution. During steel, and that which has been annealed, py jining. one of the vertical sides of the 
lid {1 segregation tron solu r from which the temper has been drawn. mold with carbonizing matter and pre- 
n takes place, in whi ‘The irdening power of the steel in venting this carbonization from penetrat- 
phiite eparat ut in the torn i reases with its percentage of carbon, and ing too deeply into the inside of the ingots 
p plates, nearly uniformly dis- reaches a maximum at about 2 per cent by cooling the vertical side of the mold 
yuted through the mass “If the hardening temperature has been opposite to the carbonizing side. 


his, however, only happens when the omewhat too high, its strength is di- Ingots cast in that way have been found 
fused iron contains more rbon than it minished, it requires a crystalline struc to contain from 1.78 to 1.50 per cent. of 
in retain in combination when cold; ture and is overheated. If the steel is carbon between their hard surface and a 
‘raphite never appears except in quenched when below a red heat, it be depth of 3.16 inches; from 0.60 to 0.40 pet 

ist iron comes softer instead of harder.” cent. of carbon between I and 2 inches 
inealing Carb [his results from the surface; and from 0.35 to 0.15 


es , O_tp MeruHop or CASE-HARDENING , Wi ; 
m a prolonged white heat and is so leTH per cent. of carbon between 39/16 and 4 
illed because it usually makes its appear Before taking up the new process of inches from the surface 

ce i annealed iron Lik graphite, Its case-hardening by gas a few words con- 


‘s not affected by quenching in cerning a research upon the older meth- MATERIALS, TEMPERATURE AND GRAIN 


water ds, that was conducted by G. Shaw Scott, An article on “Case-hardening” which 
le Ca This form does § Birmingham, England, will not be en- appeared in the Jron Age of October 5, 
in a free rte, but chemically tirely out of place He says 1899, gives the following facts: 
ieee wttly hha ron [his compound “The process known as case-hardening I [he principal materials used in cas« 
iz such a hardening are granulated raw bone, 
ponds roughly to ferrite thr itor percentage of carbon to a relatively thin hydro-carbonated bone black, black oxide 


ed carbide nd its mposition cor 1s ie whicl consists f ad 


mm of carbon utside laver of iron and steel as will on ot manganese, sal soda, charcoal and’ salt 
Like graphite, carbide is the result of correct quenching produ 1 hardened These materials are commonly used in 
gregating pro , a separatior urface, while the inner core of the metal railroad shops 

fron lution [he temperature still retains its initial character.” 2. The case-hardening process takes 
this happens is about 1300 d In his research he brought out the fol about 12 hours [he articles are allowed 
threnheit, and usually higher, the lowing points to cool, when they are reheated and then 

poorer the iron is in carbon The forma [hat iron does not absorb carbon’ cooled in cold water 
n of carbide, like that of graphite, and to any considerable extent below 1650 dé In another article in the same paper 
Imost every other refining process, is ac grees Fahrenheit entitled “Case-hardening of Steel.” by 
mpanied by an evolution of heat, whicl 2 [hat the most rapid penetration David Flather, the following points were 

in be seen by the eve in the dark At took place when using a mixture consist advanced 


moment of formation of the carbon a_ ing of barium carbonate and wood char 1. Carbonizers in general use are ani- 
ainly visible coal, while the least penetration resulted mal charcoal, bones and one or two other 


ilescence f the steel is p 


1 


( » h no +} " . +} arr Ss ' . . me « : ° . . rs 
y eating ie iron above the tem from the use f wood charcoal alone. compositions consisting of mixtures of 


lowever, when the heat was sufficiently carbonaceous matter and certain cvan 


tur above given, as_ that f t 
formation of the rbide. the irbor ‘in prolonged tl S ral ixtures eo le i > 
cat e, again p nged the several mixtures gave ap ides or nitrates 


nto solution in the iron proximately the same results For very slight hardening, cyanides 


lardening Carbon [his forms In every case for the first four hours alone are still found yery useful. Charred 


the iron in a completely uniform the carbon penetration was more than pro leather gives the most certain and satis 
When liquid, iron conta its portional to the tim After that there factory results 
ion in this form only was a much less increase of penetratio1 2. Proper hardening heat for case-hard 
“By heating steels to the hardening ten tor a corresponding increase in tim ening is 1800 degrees Fahrenheit 
ature, which is at or near a dark cherry 3. That the materials which give the 3. All case-hardened articles must 
l. and according to the irbon percent most rapid case-hardening effect either reheated to 1475 degrees l’ahrenheit an 


ntain nitrogen some form Ir other. then quenched until quite cold in water 
*Abstract of paper read before the Ameri ] } e tl nower € setstawre ¢ 
‘ for f , ) 1S¢ \ re ¥ itilizing atmos > stee ust : S . nche 
can Institute of Chemical Engineers at its til . an Phe eel must always be quenched on 


Brooklyn meeting ! ! rising temperature 
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4. When extreme hardness is the rst heated to about 1400 degrees Fahrenheit that being t ly place where tion 
msideration the hardening heat may b nd then quenched in take plac 
used to 2250 degrees Fahrenheit. In tnis 7. As a general rule steels cannot be 
operation the articles re cooled to a i ised above 1000 legres Fahre nheit u 
heat and then quenched direct from the’ without becoming liable to crystallization Ine thes cp ent following 
furnace. They are then reheated to full The higher the temperature, the deeper gases w 1: Il nating s sup 
cherry and again quenched. nd more rapid the carbon penetratio1 plied in B <ly1 y 1 f ny 
5. Perfectly case-hardened steel vhe 8. The carbon beg to penetrate 1 thas irbor : and 
ictured will show a case of fine white steel at about 1300 degrees Fahrenhei gases wel i ne and also in 
: grain, which is clearly defined and of a {he temperature for ordinary ste yuld mbinati wit i 
ry regular depth [he core is finely never be raised 1700 degre ferent 
7 nular and of a distinctly metallic luster Fahrenheit he illuminat g if B 
If the case is full of minute brilliart un n th ' per cent , 
ecks, it is not so clearly defined, and if Carson Aj N rt ca n monox tl ime per cent 
¥ core 1s mucl arser and more The charred organic materi that was t hydrogen nd etha t 12 
: varkling, it shows that the article was usually used in the older method, such as nt. of illuminant nsisting of ethylene, 
Pe enched direct from the furnace, or if wood charcoal or irnt leather is inva etylene and benzine, and small propor 
ted a second time, it was not raised t riably alkaline from tl lecomposition of tions of { nitrogen, xygel rbon 
temperature sufficiently high to re-ar- the alkaline salts originally present in th lioxide, et 
nge the structure caused by the high vegetable fiber I he eather was parti rie acetyle1 f \\ take iro! i 
8 mperature of case-hardening larly advantageot because of its high presto-lite tan whi was th me as 
1€ 7. If the outer zones of the case ar itrogen content Potassium nide is that ed in aut les for lighting pur 
1s irser as in 6, while the remainder and Iso been used as this salt tains the poses As 985 per cent. of the ¢ \ 
; » the core are a very little coarser tha Ikali carbon and uitroger bsorbed by br it was idet 
c- he reheating temperature was too hig! \s a result of heating i in contact ithciently pure for t ing purposes 
t- 8. If the case appears as in 6, the core with material of thi the iron [he carb I xide w 
ts gray and fibrous, or when broken later- serbs mor l t lepending |! ratory y d mposing xali 
ld shows marked lamination, the heating " wit! p nd absorbi 
oo long I t higel befor = . R p n s 
ching t Is le by 
Phosphor Ilphur should not 7 eati ixt etate a 
. lded to the ste¢ vhen carbonizing da | [ I 
; mud ph spl rus ses ittlen I \ ( ly { 
: sulphur er el difficult t J a n c 
15 y while A - 
> =) 
INTS ( } N \ H GAS y 
TF - i) 7 
c \M CHINIS on pag i ( | j } | 
, f P \ 1 the article, “Cass ) 
5 ening Steel Gas,” by E. F. Lake J | = | ‘ 
g t ving points —SS OSSD 1 H ms | 
S Cas 0 tterials are of three ) E } 
n (a) those which act by means of | 
id onic oxide, (b) those which act b = j —e 
ult s of a cyanide, (c) those which act 
neans of the hvdrocarbons APPAR S USI N EXPERIMEN VITH t FO! RBON . 
[he best steels for carbonizing ar 
wee those that give the best results for pon the temperature to which the mix Wolff bottles containing ar 
ved ling, hardening and tempering. It is, ture was heated, the materials present. and monia of definit trength he amount 
efore, apparent that the best carboniz the length of the time of heating nves f ammonia introd 1 into the gas was 
steel is the one that contains the least tigation has shown that tl bsorption of ascertained by allowing a liter to pass 
Ps int of carbon rbon is much more rapid from materia through a definit t of standard su 
Manganese has a tendency to render mtaining nitrogen, and further that this phuric acid and titrating ick the excess 
irbonizing surface brittle. The man nitrogen must be in combination: free of acid with stan | —_ 
e should never exceed 35 per cent nitrogen having no influence on the pro “ent f ammonia ¢ was | . 1 nlone i 
ini- 1. <A longer time is required to car Ss 


her re with solid materials than with As no published recor were avail STENGTH rF AMMONIA 


vail 

» ascertain the i Three streng were used 

at The distinct line between the case the various carbon gases for carbonizing s follow (a) 125 parts of 285 per cent 
the core is obtained by plunging the steel, an investigation was undertaken t immonia with 875 parts of water; (b 

ide ls directly from the furnace into a_ study this question at the Polytechnic I 250 parts of tl tror ummonia, with 750 
re g¢ batl titute and also to ascertain what chemical parts of water ing (1 double the 


tt \s a general rule all pieces should reactions take place when 1 irbon trength of ' 500 parts of strong 


’ ) ftear |} mo -arhonize n ye, y ntar +} ‘ 
iled atte peng cari zed, 1 iro i given ga é mmonia 1 | SOO rt water, giving 
ur to destroy any crystallization in th It was ascertained that if ease-hard c) twice the strengt f (b nd four 
[his is accomplished by heating the ening is carried out wit! es é Aq n 
little above the point of trans to a certain amount of pr re the a monia seemed to | the est form in 
= mm, whi $5 about 16025 degrees ion is much more 1 pid is was to De vhich t ntroduc t! nitrog int the 
at heit, and then cooled slowly his, expected, inasmuch as _ the rbonaceous ase-hardening 
nm r, leaves the carbanized surface to¢ material is in this manner concentrated It was found that when gas w I bled 
resist wear, so the work is agai n the vicinity of the surface of the steel through the weakest at nia it con 
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id this p nhydrid 
nixtt f ammonia and illumi tl ing the 
vas Pp rough a g t tic potasl 
heated : combustion furnace I] depth t N 
hardening temperature, namely trated was obtaine 

g. | [he temperature was mea and measuring th 
means of N« 17 Si ger! ones and microscope fitted 


f potassium and sodium chlorid crometer Che 
lium chloride melts at 1480 degre¢ experiments are she 
potassium chloride at 1442 de ing table 


ahrenheit 


ipparatus with which exper! 


vident tha 


It is ¢ 
tates the c: 


illuminating gas, carbon monoxide, that of carbon mon 
1c and acetylene were sucked int act almost as well 
ge Wolff bottle at B and there given monia. Of the thr 


lime in ar 


Hours 


Hardnes 


Illuminating and ammonia(: } glass 
Illuminating and ammonia(? } glass 
Illuminating and ammonia (« j glass 
Illuminating i none 
Iiuminating and ammonia(a ~ glass 
Illuminating and ammonia s glass 
Illuminating and ammonia (« s gla 

Carbon monoxide and ammonia } glass 
Carbon monoxide | glass 
Acetylene and ammonia (« 1 glass 

Acet viene 4 little not 
Methane and ammonia (« } little not 
Methane | little not 


RESULT OF EXPERIMENT OF CARBONIZING STEEI 


results of 


WITH 


MACHINIST 


h 
( )y 
was OSs1DI 
lard o. W 
£ Ip! 
( x 171N¢ the re 
l n | ns of 
ulphuri cid, 
es | TU Li xX 
and weighing 
ich the carbon pen 
1 bv breaking the rod 
n d case by means of 
with an occular mi- 


these 


the 


various 


wn In accompany 


t ammonia facili- 


gas 


se-hardening in all cases except 


oxide, which seems to 
am- 
studied, 


without as with 


eC pure VaSah 


Carbon 


pth of Case Content, 
Inches Per Cent. 
oO O04 0 457 
0 OOS 0 66 
0 OOS oO 91 
none none 
0 O12 1.12 
0.012 1.16 
0 O12 :.2 
0 016 1 45 
0.016 1 36 
0 O12 0.98 
well defined 0.41 
vell defined 0.32 
well defined 0.26 


GASES 


ire of four pounds per square inch the carbonizing ability is in the following 
olumn of water 1. This pre order: Carbon monoxide, acetylene, me 
is regulated by t pinch cock in _ than lhe illuminating gas not being a 
cury press gage at From pure gas and varying in composition with 
ge Wolff ttle the ga the different ¢ Ompanies, 1t cannot be 
re is b led to the small giv fal ri with the othe 
botth EK and which gas 
d tl que mmoni Che With 3 ting ¢ d the st ges 
t into t \mericat imonia the fe test showed a very 
mpany irbonizing fu l good perce or f ( and in the 
Hf, which was loaned by t ght-hour test the p tages of carbon 
r these experiment n about equal he three dif 
ent strengths of amm 
AD ZIN ( N | tc ol 1 fy , 
sul cd from ¢ on monox 
tual case-hardenins periment de uN ; ; v f ' best gas 
T d ut n nple I ft Nor tor this purp differ in the 
iron, ¢ 1 C LOS Pp I py entag ctween carl monox 
rbor 1 ' purchas« le ! id bor OnOXI ibined 
I dian \ ut vitl 1 t n was si oht 
1x-inch | \ ‘ that it « ! t se am 
ed ti ( t ‘ F 1 } t 
this w: 1) é f ( j In t] onoxide the ¢ 
wntany ] t a temp ture " , f , . diox \ - 

[ \f prop im lit ] h st 1 potas! S 
el lor f et t1 het ‘ oe the case-hardening 
pl we! d the prop R ing, the hardening 
{ di ld wat candi f proportional 


B I. F. MacLant 
O f e mos portant qué 
( \\ ld da s the harn ng 
f capital and labor The truth of 
teme! e < not only by the 


strides that socialism has been mak 


rapi 
ing these last few years, but by the 


fact that this subject is receiving 


re profound study than ever before by 


manufacturers, by students of political 


economy and by those politicians who have 
their ears to the ground; and while there 
has been considerable advancement 1n this 


matter during the past decade, there is 


much further progress to be made be- 
fore we will have come very née to 
reaching the millenium 

Probably the most prominent feature 
of this subject is the wage question. Each 
advance that has thus far been made in 


of 
till 


ly 


the wage systems has ironed out som 
the existing defects, but many faults 

remain to be eradicated before an enti: 
equitable adjustment of the relations of 
be effecied 
oldest 


employer and employee will 
While the 


plan, is perhaps 


day-work the 
still the logical 


o! 


system, 
system 
under which certain. classes labor 
should be paid, the introduction of piece 
work, with its incentive toward increased 
production, was undoubtedly a very big 
step in the right direction; and it is equal 
ly true that, in its turn, the premium 
tem has advantages over either of 
the 
In 


in the method of paying wages a pleasanter 


many 
other two plans 
consequence of these advancements 
feeling exists between the capitalist and 
the workingman; and the clouds that for 
the past half century have been gathering 


have been, with some notable exceptions, 


fairly well held in check. However, due 
to the fact that neither the piece-work nor 
the premium plan, although undeniably 
accomplishing much, has given us an ap 


proach to a perfect system, these clouds 
still exist and grave disturbances in our 
ocial system will result unless eithe 
present wage svstems are greatly in 

proved, or a new and very mucl er 


system devised for the apportionment ot 
mpensation that will be perfectly fair 
tl the employer and the empl yee 
It is, therefore, the duty of ever ody 
whom experience or environment has fit 
ted for the purpose to give to thi I 
ct deep studv toward a logical an 
nd proper soluti f the question 
THe D PLAN 
The dav-work plat ing a set 
per \ hour, regardless of the amount 
f work the different workmen could 


was certainly unfair t 


hetter class of workmen and offered 


no incentive for don more thar r 
sufficient work t insure the holdin 
Gate tétie wii Hy would 1 
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LUO 
| 1 I RATIN HE Wor! 
I LJOUBLE-RATE 
P « PLAN 
e i iOw1ng ple show , 
lotaw in who earned 177 2 
nt. of hi lar d ite durit y 
e first mont d wil s theretore « 
( t he increased rate for the nex 
The “H Gained” are the tota 
ed o1 time limits, lf 
\ gain nt the ‘Premiu 
Hours” for whi he is to be paid lhis 
examp hows t man working on jobs 


it last several days but the time record 


I in working several jobs ea 
would be made up in exactly the 
ne way, it merely requiring more en 
ri lhe pay r¢ l] ol the department 1 
de up of a summary taken from thes 
e re rd f the lifferent w kn 
NA I. J. Smira CHeck No 
Dep \ RATt ( 


Orde Hour Hours Amount 


laken Gained Payable 


12472 1-3-4-5-6 7) 90 $25.00 

LOYVIS S-10-11-1 s5 70 17 .50 

12717 13-14-1 ] ,5 0 15.00 

15432 1S-10-20 0 ) 13.7 

14721 21 ; 4 ’ > 10) 13.7 

12076 26 S ’ a5 0) 15 00 

lota eas ,50 S100 00 
in Ho ~ 25 $756 

P RE it Ho 5 1 13.7 

ra Hours LOO (a. 25 100.00 
DB Re ‘TAGE OF ToTaL Hours EARN! 


SPECIMEN WORKMAN’S TIME RECORD 


Che applicati is plan as it ha 
been outlined would permit the time slip 
figured to show money values and 
value ild be placed on t time 

t rd each day the slips are posted 
lhe charges to the different orders worked 


mn during the mont! 


ytaine dl by sorting 


could then be qui kl 
the time slips to order 
imi S l kino tt tot | FO? 
imber and taking Tt a tota tor ea 
mrder 

\n objection to the plan as described 
might be that the rate as determined by 
the number of hours gained during the 
month should be applicable for the month 
on which this rate is based rather than for 
the succeeding montl In this event the 
only hange necessary in the plan as out 


lined would be that the time slips would 





be posted daily to the time records to 
how only the our worked and_ the 
] s gained, these tw columns to be 
taled at the t the month and t 
rat it which the urs posted sl d 
be entered t ney values t ( le 
ter ined bv the pe entage that tal 
| rs gained we ld be yt the tota 

worked The time slips could be figure 
to show the 1 C\ ( ifter the rat 
had been determined d the distribution 
to order Id then be made b ting 
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e slips r numbers as has already 
eC escribed yr s«othis distribution might 
; m the postings on the monthly 
le t f ing nth 
e record, in whi vel xtensions 
the tin slips need n nade 
\side from the fact th might be 
elay 1 king the tributi t ders 
etter é ilts pe s woul « btained 
\ perati this i si t the ite 
| ‘ would d non the rel 
f tota iTS cai to the total 
rl } ] + ty) n ntl 
rs W KCC yarty4 al al ] 
( t ) est Pures T tne 
os _ . ithet ise. how 
\ 1 t yt nic Tf the ylat ind the 
esult at which it s remain e same 
1d the most suitable applicati f the 
) 1 \ Id | rT d po loca na 
tions 
\ T 
VAN Botu Ey YER AND EM 
| . » 
YE! HE DoUBLE-RATE PLAN 
ae £ thie ol es ee 
lhe adopt s plan should resul 


in the workmen producing their maximum 


ssible output and therefore reducing the 


st to th omp s no workman 
vould voluntarily redu is | rly rate 
ents no matter what eftect Ws 1! 
eased earnings might have on the tim 
| nit speci lly is Wot d hav every 
ison to beheve that other workmen 1n 
Is departme! vere ning t the we 
n t educed nd were being paid 
yney} | I ¥ $ id, ¢ 1! 
| ve t the If every mat 
‘ 7 ner S eed in ear 
g the hig nd the pay roll shoul 
esp lt ‘ the com 
aN \ Id till be il n greate ben 
t I e worl ! eiving 
‘ th ¢ nd for ¢« 
vit 1 sed supervis ind 
Si iblv re ( st per piect 
\\ if I re ld ‘ skead ithe! Vy the 
mpa t vorkmen \s the work 
men would have laid asid eir idea of 
t restricted preduction they probably 
vould eart 1ehe iverage, 11 
possible t I that requi ed: t tt-set 
ome jobs on which they would realize 
y had fallen under the stipulated aver 
ige it would be necessary for them to 


make especially good time on some other 


work 


Under this plan each man’s rate would 


be controlled by the pay roll, and the 


igher rate could be obtained only by ef 


cient work; no low grade workman could 


ed Oo high, and the 


management 


Oppo! 
were the in 


uuld be furnished an excellent 
muity for determining wh 
erior workmerf and weeding them out 


No favors could be shown by the fore 


man as 1s now very often done: and one 


the plan is 
at there would be no more requests for 
reases in rates, as the men would know 


a nei 


rates would depend altogether 
pon themselves The foreman’s burden 
lessened not only on this latter 


iccount, but as each workm in would have 





ufficient reasons of his own for keeping 
busy and doing his work properly (no 
premium being paid for defective work) 
the foreman should experience very little 
difficulty in properly supervising his de 
partment 

At times when the work would be slack 
instead of killing time on a job so as t 
put in the entire day as is often done, 
the workman would not care to risk low 
reducing 


ring his premium and thereby 


his hourly rate but would advise his fore 
nan that the job was completed and that 


if there were nothing else to do he was 


File Teeth 


By WALTER GRIBBEN 


[he articles by Mr. Herbert on the re- 
obtained with the file-testing ma- 
chine have been extremely interesting, and 
mentions at page 932, Vol. 
ittention for 


one point he 
22, Part 1, has engaged my 
have not had 


several vears, although I 


the opportunity to investigate it as thor 


ihly as the subject seems to deserve. 
He refers to the pitch of the up-cut and 
ver-cut being different Of course, as 


Mir. Herbert points out, a certain amount 
. | lual 
necessary ind vaiua le 


feature in any file, but if the difference 1s 


is in ordinary use, the motion of the file 
tends to follow the rows of teeth instead 
f its own axial line, and this is par 
‘cularly the case with a new machine-cut 

Under the conditions named, it is 
most impossible for even a skilful filer 


h the fle in a line parallel to its 


to pus 
own length, as it has a strong tendency 
to drift to one side and leave grooves and 
This defect 


not be made apparent in the file-testing 


ridges in the work would 


machine, is there the file 1s held rigidly, 
and has to travel in a prescribed track, 
as far as any side motion is concerned 
As to the minimum angle allowable be- 
tween the rows of teeth and the axis of 
the file, that is a question that might pos- 
sibly bear fruit in the shape of useful 
information if investigated by someone so 
placed as to have access to new files of 
many different kinds and makes. As a 
guess, I should say about 20 degrees, or 
possibly 15. Mr. Herbert states that if 
the up-cut and over-cut are of the same 
pitch, the rows of teeth will be parallel to 
the axis of the file, and I should like to 
at this will be true regardless of the 
slope of either cut. But when the pitch 
is not the same for both cuts, then the 
shape of each cut has a slight influence on 
the direction of the rows of teeth, but 
not to the same extent as is caused by the 


pitch heing different for the two cuts 
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Jonathan Hulls and His Steamboat 
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Sketch of the Inventor and Description of One of the Earliest Patented 


Systems 


of 


Vessel Propulsion by Means of the Steam Engine 





BY 


EFDWARD rs BUFFET 


lf c c ort Y piece ul va 
1 \ \CHINI read A c tu e | 
sp S or the ill oe | ( e¢ t \ Wile 
Campde sloucestershirs Englan ( pd 7209 tudi h \ f an invent 
ab 70 Ve mus f nd mental abuilit t ‘ t 
er plo g long the road ) \ Ss neig S i “\ 
lac intellige1 faced clock tink eput n i lig | ( i ( A 
ving his be f tcols as he went f work of ger \ earne A gen 
Ss ous It seek thos little S lated f e int Ww ld is said 1 r in th adi 
whi t aled ( eans for \ S et ed ] | illo! I ‘ Ss Iter whi t 
sistence ig have beet uthful ye ! : I tag | ( 1p 
t this m ( nore earnest and 1 p st ve “ 
way lo | s eves thar IS us I t¢ prin A bac 
( 1K t he seemec ever t npt f cou it] ; , 
e inwardly stling with deep pro days, witl family t pport. He ther U vas the t man 
ind tI ew he expressio1 of € lid what sp v t f h Oat Lhe ide 
w he ne grea im ime were ccuston ind soug ite one tor 1 
life \ yroken off \ he aid of a pat was Mr. Fre t ' the eighteent 
ould br ft ) pert Ing n, of Batsford p ( Aston, w Neither ¢ eceive the credit 
nhitious la sil s he S] d « was so much impressed with Hulls’ inv { who has made th 
ent ll sm ne 1 \ ld gladly tion that he put up f entior ‘ ly practica But 
¢ the sight of passers d we l # d nm t é ) patent redly | Vay to be remem 
1 f Ot W disp S pamphlet ered ! the most important tore 
ere relentles | Q n wit That monog h peare 1737. It I navigation [here is 
tran publication was tl] high-water mark of telling what would have resulted from 
Jonathat i I WW l Ss p Hulls’ success. there s record that l effort cf ld he ve secured the 
nted a ( to g gainst yone eve tice f the p niat ‘ i Boulton or a 
Stream but r¢ being Ss ce ( \ } te uid 1 1 | he lines f 
ring it to pass d sé vas sh ed suggested Mr I n W reasonably Ot the | k pul hed in 1737 by Jona 
ti een th to suppor ditional ventur« than Hulls few copi are still extant 
\We have recog sp rait for exploiting t d Jonatha { f th or rather from a 
] Hulls ( pi l nsuccessful was ] ck d t < T¢ t failur d } 1m extract ! here reproduced 
t lf nd to be an un icul wil iced that Hulls did me 
ssful i d value your p ' long ear f vent a! ine engine, but merely the ap 
nf ind by . s be one in some larg him. but a real invent specially n plication of power from a Newcomen en 
d t country among I nsuccessful inventor, 1 nsuppressible gine to propel towboat. (See illustra 
s and neighbors t Q e live a tl ears, and tl ti Most of this 48-page pamphlet is 
Jonathan Hulls was born, it is said bee of ambition continued bu take p with demonstratmg mechanical 
Hanging-Aston, near Campden, in 1690 Hulls’ bonnet. Eventually he cropped i tic principles involved in his 
| is father | he inas Hull. or Hulls. I print witl new products ( f his brain I ec] nist Like | iclid he seems t 
to the latter place and there th: lis final known attempt was in 1754, take nothing for granted, but to develop 
tne eceived his academic training in an hen, in partnership with two fellow step by step, even the simpler and mor 
neient grammar school A man’s re wnsmen, R. D d William Bra vious propositions in this theory [his 
education, however, is that which he gives ford, schoolmaster, | had patentec part of the work shows that he had put 
umself by outside study, or, best of all Statistical and Hye tati Balance imself througl pre good mathemati 
by erested reading, for it is et ( “Sliding Rule for Art { ng 
what terests us that we remem!‘ ni rorme was in inst e! I lete I Mr. Hull ll his own story 
thet does s good It j probable that , nterfeit gol vi\ 
I nathan ducation had been limite voignt | shews the ] hat : HAN HULLS 
his perfunct lessons at school he woul n con d all untensils 1 e ther ( P PHLET 
l ined tnre ugh life ] If i] ite! ? dulte1 e( the 7 1 ( ne x tent I ne onvenient part of the l W 
ake, ther bovs of his class the allov.’ hi t! ent isplaye Boat, there is placed a Vessel about two 
had tural bent for mathematics an ch ingenuity ( ] P t 1 ll of Wat with the Top close 
In s way made himself fairly proficier specimen of it | survives our hut, this Vessel being kept Boiling, rari 
n the principles mechanics He was he shiding rule, whi probal was not fes the Water int Steam, this Steam 
Is e Tt writ 1! ‘ decent FEnglis logarithmic slide it described in ; being convey d thro’ a large Pips into 
stv pamphlet entitled he new Art vlindrical Vess« nd there condens’d 
trade of ockmaker™ which |} Measuring made easy the help of anew makes a Vacuum, which causes the weight 
ok up was in reality that of itinerant Sliding Rul Covent Printed | of the Atmosphere to press on this Vessel, 
ock mende He was stomed t Brooks in Broadgate, 1754.’ and so presses dewn a Piston that is fitted 
h ircuit tl 1g] certaim district Little or no financial return was destined into this Cylindrical Vessel in the same 
¢ e ailments f . attend any of Jénathan Hulls’ efforts manner as in Mr. Newcomens Engine, 
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with which he raises Water by Fire. 
See fig. 30. 

P. The Pipe coming from the Furnace 
to the Cylinder. 

Q. the Cylinder wherein the Steam is 
condensed 

R. the Valve that stops the Steam from 
coming into the Cylinder, whilst the Steam 
within the same is condensed. 

S. the Pipe to convey the condensing 
Water into the Cylinder. 

T. a Cock to let in the condensing 
Water when the Cylinder is full of Steam 
and the Valve P is shut. 

U. a rope fixed to the Piston that slides 
up and down the Cylinder. Note. This 
Rope U is the same Rope that goes round 
the Wheel D in the Machine. 

It hath been already demonstrated, that 

Vessel of 30 Inches Diameter, which is 
hut two Foot and a Half, when the Air is 
«lriven out, the Atmosphere will press on 
it to the Weight of 4 Ton 16 Hundred 
and upwards, when proper Instruments 
for this Work are applied to it, it »must 
crive a Vessel with a great force. 

ote. The Bigness of the Machines may 
be proportioned to the Work that is to be 











performed by them; but if such a force 
us is apply'd in this first Essay be not suff 
cient for any Purpose that may be re 





quired, there is room to make such Addi 


. wth ye! 


tion as will move an immense Weight with 


. 
Pl 


ote , 





tolerable Swiftness 
In my Opinion, it will not be found 
Practicable to place the Machine here 


* 
= 
ve 

¥. 
¥ 
¥ 


nee 
Pte» 


recommended, in the Vessel itself that is 
to be taken in or out of the Port, &c. But 
rather in a separate Vessel, for these 
Reasons: 

1. This Machine may be thought Cum 
bersome, and to take up too much Room 
in a Vessel laden with Goods, Provis 
ions, &< 

2. If this Machine is put in a separate 
Vessel, this Vessel may lye at any Port, 
&c. to be ready on all Occasions 

3. A Vessel of a small Burthen will be 
sufficient to carry the Machine to take out 
a large One. 

4. A Vessel will serve for this Purpose 
for many Years, after she is thrown off 
and is not safe to be taken far Abroad 


PROPOSED APPLICATION OF JONATHAN HULLS’ PATENTED METHOD (1737) OF STEAMBOAT PROPULSION 


THE EXPLANATION OF THE MACHINE 

A, Represents the Chimney coming from 
the Furnace 

B, The Tow-Boat 

CC, Two pieces of Timber framed to 
gether to carry the Machine 

Da, D and Db, are three Wheels on 
one Axis to receive the Ropes, M4 Fb and 
Fa 

Note. M is the same Rope that goes 
into the Cylinder, Fig. 30 

Ha and Hb are two Wheels on the 
same Axis with the Fans /////J7 and 
move alternately in such a manner, that 
when the Wheels Da, DDb move back 
ward or forward they keep the Fans 
IITIITTTI ina direct Motion 


Fb is a Rope going from Hh to Db 
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‘that when the Wheels Da, D and D 
move forward, moves the Wheel H bd for 
wards, which brings the Fans forward 
with it 

la is a Rope going from the Wheel 
fia to the Wheel Da, that when the 
Wheels Da, D and Db move forward the 
Wheel Ha draws the Rope F and 
the weight G, at the same time as the 
Wheel H b brings the Fans forward. 

When the Weight G is so raised, while 
the Wheels Da, D and Db are moving 
backward, the Rope Fa gives way, and 
the Power of the weight G the 
Wheel Ha forward and the Fans with it, 
so that the Fans, always keep going for 
ward notwithstanding the Wheels Da, D 
and Db move backwards and forwards as 
the 
Cylinder. 

LL, are Teeth, for a catch to drop in 
from the 


they 


raises 


brings 


Piston moves up and down in the 


Axis, and are so contrived that 


can catch in alternate Manner, t 
the Fans to move always forward, 


for the Wheel //a by the 


weight G is performing his Office, while 


cause 


power of the 


the other Wheel // > goes back in order 
fetch another Stroke. 
Vote. The weight of G must contain but 
half the weight of the Pillar of Air press 
ing on the Piston, because the weight G 


time as the Wheel 
Hf1h performs its Office, so that it is in 
effe. t Machin¢ Ss 

by the weight of one 
Diameter as th 


is raised at the same 
acting alternately 
Pillar of Air of 
Diameter of 


two 
such a the 
Cylinder is 

If it should be 
New-Invention, 


this is 
make 

the same power to drive my Machine that 
others have made use of, to Drive theirs 
I Answer, The Applt 
than 
and 


said that not a 


use oT 


because | 


for other Purposes, 
cation of this 
the Application of 
known Instrument used in Mechanism for 


power is no more 


any common 


new invented Purposes 


ANSWERS TO SOME QUERIES THAT HAVE 
BEEN MADE, CONCERNING THE PossI 
BILITY AND USEFULNESS OF 
THIS UNDERTAKING 
Query I. I/s it possible to fix Instru 
ments of sufficient Strength to move so 
prodigious a Weighi, as may be contain’d 

in a very large Vessel? 

Answer. All Mechanicks will allow it 
is possible to make a Machine to move an 
immense Weight, if there is Force enough 
to drive the same, for every Member must 
be made in a proportionable Strength to 


the intended Work, and properly braced 


with Laces of Iron, &c. so that no part 
can give way and break; if the Braces, 
& c. necessary for this Work had been put 
in the Draught, it would have been so 


much crowded with Lines that the main 


Instruments could not be so well perceiv’d 
Query. IT. Will not the Force of th 


Waves break any Instrument to Pi 

that ts placed t rove in the Water? 
swer. First, it cann supposed 

that this Machine will be used in a Storm 
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or lempest at Sea, when the Waves are 
very Raging; tor if a Merchant lyeth in a 


Harbour, & c. he would not choose to put 


out to Sea in a Storm if it were possibk 


to get out, but rather stay untill it 1s 
abated. 

Secondly. When the Wind comes a 
Head of the Tow-Boat the Fans will be 


protected by it from the violence of the 
Waves, and When the Wind comes Side 
ways, the Waves will come Edge-ways of 
the Fans, and therefore strike them with 
the less Force 

Thirdly 
ber laid to 
Water on each of the Fans, and so 
contriv'd as they shall not 
which will protect them from the Force 
of the Waves 

Up in-land Rivers where the 
reach'd, the F: 


There may be pieces of Tim 


swim on the Surface of the 


Side 


touch them, 


Bottom can 


possible be ins may be taken 


out and Cranks piaced at the hindmost 
Axis to strike a Shaft to the bottom of 
the River, which will drive the Vessel for 
ward with greater Force: 

Query Ill. /t bemg a ntinual Ea 
pence to keep this machine at Wor ‘ 
the E:xpence be answered 

lnswer. The work to be done by thi 
Machine will be upon particular Occa 
sions, when all other means yet found 
out are wholly Insufficient: How often 


does a Merchant wish 


, 
when 1f he 


that his Ship were 
on the Ocean, were there, the 
Wind wou'd serve 
him on his intended V 
at the 
of the River, &c. he 
Hours work of this Machine 
I know Engines that 


are driven by the same Power, as this is, 


tolerably well to carry 


oyage, but does not 


serve same time to carry him out 


happens to be in, 
which a few 


wou'd do: Besides, 


where materials for the Purpose are 
dearer than in any navigable River in 
England; therefore Experience demon 
strates that the Expence will be but a 


Trifle to the value of the Work perform’d 
by those sort of Machines, which any Per 
son that knows the Nature of those things 


may easily Calculate 





An intersting statement appears in the 
Engineering Magazine showing the enor- 


mous freight-handling equipment em 
ployed by the railroads in and about New 


York the 


railroads using tugs, lighters, barges, etc., 


harbor. In addition to dozen 


for moving freight from one point in the 


harbor to another, there are some thirty 


independent companies engaged in_ the 
lighterage business All told, the fleet 
operating in New York waters is an im- 


pressive one, amounting to fully 1800 ves 
\n idea of the total 


gained when it is 


sels of various types 


invested capital may be 


stated that the value of one fleet, that of 
the New York Central, is close to $2,500 
000. In the year 1900 this one road light 
ered 1,250,000 tons of merchandise freight, 
59.000,000 bushels of grain, and towed 
190,000 carloads of freight, equivalent t 


1750 trains of 40 cars ea 


103 


Finishing Some Small Hardened 
Steel Tubes 


1andB represent the extremes Of a series 
of hardened-steel tubes with finished holes 
ranging from 0.025 to 0.088 inch diameter 


with a variation of 0.002 inch between 
sizes These tubes were made of a low 
grade of steel tubing having a variable 


aperture, the smallest of which permitted 
a 0.016-inch drill similar to C to just enter 
Che that the holes 


should be accurate, uniform and perfectly 


requirements were 


smooth throughout, also as straight as 
possible [he front end, as shown in th 
cut, was ground and lapped to 0.12 incl 
diameter and the remaining portion 0.126 
inch diameter was left, excepting slight 
polishing, just as it came from the mill 
[The tubing came in lengths of about ¢ 


feet, and was cut up to requirements and 


straightened to roll fairly well o1 sur 
fac plate 

While working tubes t was 
noticeable that. the aperture was very 
nearly concentric with the circumference 
Originally these tubes were made larger 
in diameter and drilled out of solid stock, 
and for this purpose the tools MNOP 
were used. WV is the centering tool which 
is followed by O and in turn by N \ 
reamer like D finished the hole The 
shanks of these tools fit the adapter Q 
shown in the spindle P which fits an open 
tailstock used in the bench lathe. Pre 


paratory to using these tools the work was 


backrested and a center turned, drilled 
and bored to fit the diameter X on the 
tool O deep enough for it to enter and 


[his drill is then used to its 
limit, is followed by N, 
followed by V 7 his 


get started 


which in turn is 


process is re- 


peated until drilled through. Now th» 
same method was applied to the tubing, 
but experience showed that back-resting 


a piece of this character is a very unsatis 
factory and uncertain procedure, proved 
occasionally by the premature exit of the 
Mors 

over, when the smaller sizes were reached 
difficulty 


drill through the side of the piece 
was encountered 

\t this point they were brought to me 
a request to see what could be done 
The idea suggested itself that 


with 
with them 
it might be possible to raise the aperture 
gradually 0.0005 or 0.0006 inch at a time 
[his would preclude all possibility of the 
drill doing anything but follow the hole, 
that the 
stated, nearly 
ie outside and had to be 


which was all was necessary as 


aperture was, as already 
1 


concentric with t 


kept so. Accordingly this method was tried 
and proved to be very successful up to 
0.078 inch diameter. C shows the style 
f drill used \ll sizes of, these were 
ade from 0.016 to 0.078 inch diameter, 
differing by 0.0005 or 0.0006 inch These 
drills we easily and quickly made. The 
smaller sizes were Simply hammered out 








at the end while cold, then hardened and 
ground by hand on a 
} ] rer S17 < +} 


tne iarge 


diamond lap For 
flattening could be 


f desired, also doubl 
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[he tubes were carried along in groups. 
For instance, if six 0.025-inch tubes were 
wanted the o.o16-inch drill was passed 
through all of them first and then fol 
lowed by 0.0165-, 0.017-, 0.0175-inch and so 






































enders « uld be n le: that is, one piece 
f wit swering for two sizes. Some in succession until the size wanted was 
of tl tubes were wanted to finish 0.025 reached. After passing a few of these 
in hence the tubing with the smallest drills through in the manner described, 
opening was selected and operations begun the process was comparatively easy, and 
with the smallest drill 116 inch diameter. became easier as the diameter increased 
The method of using th drills 1s up to 0.78 inch. Above this size, for some 
follows \ Morse drill uck mount reason not yet determined, the results 
on a spring-cht k with a throug were not so satisfactory, although further 
hole was used In this the drill was experiment might explain the reason. 
chucked and allowed to project a shor However, five reamers, like D, were used 
126 | \ir Hole 025 + 
a p= ©. 
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distance and run at a high rate of speed 
The tubing was held in the hands and 
presented to the drill (in the case of these 


small ones very carefully), and fed as far 


as possible The drill was then gripped 
farther back and the process repeated 
It must be admitted that this size, 0.016 
inch, was a very tedious operation as 


the pulverized chips would clog in front 
of the drill-and stop it 

This was overcome by bending a piece 
of 0.01-inch wire over at an angle of 30 
or 40 degrees and passing it through the 


other end, which would scatter them 


succession for the larger sizes, the 
reamers being used in the same manner 
as the drills, but 
inch 


\t best these reamers on this particular 


varying in size by 0.002 


job required uniform lubrication and light 
feeding to make a uniform hole. If this 
was not the case the hole, after reaming, 
appears like H, the dark spaces in the 
ut corresponding to fine lines or threads 
in the tube. This was seen when the in- 
tcrlor was exposed by grinding away one- 
half of the tube lengthwise. Ordinarily 
these lines or threads would have been of 
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no importance, but lapping them out in 
this case becomes a slow, tiresome and 
expensive process; moreover, when the 
reamers become worn, too much is likely 
to be left for lapping, which further in- 
creases the cost. Not so with the drills. 

I shows the uniform surface after using 
them, the threads or lines referred to 
were never present, and it was an easy 
matter to make a drill to the exact size 
needed, the last one being practically fin- 
ished size, thereby reducing the lapping to 
a mere polishing process. As one of these 
drills is quickly passed through the tube 
it becomes possible to see just what is 
being done at any time and clearly has 
the advantage of the other method, which 
takes hours to pass through with no as 
surance as to the outcome. Many drills 
can be made in less time than it takes 
to make a single reamer like D, and since 
75 per cent. of the reamers were dis- 
carded along with the other tools the 
great saving becomes apparent. A bunch 
of these tubes, finished with the drills, 
actually glittered when held toward the 
ight. 

A small air hole was drilled, as shown 
in 4 and B, and the tubes were hardened. 
As a rule, they returned reasonably 
straight, but G shows one of the worst 
All were buffed off and drawn to a light 
straw, and quite low around the air hole. 
Straightening the tubes will hardly bear 
description, but one end was chucked in 
hole in J, which fitted the tail spindle of 
the lathe. A lathe tool was placed in the 
slide rest and with the aid of a spirit 
amp, the part to be straightened was 
heated until the solder would melt when 
the pressure was applied through the slide 
After a part was straightened 


1 spring chuck and the other entered the 


rest screw 
it was passed through J, and this was 
repeated until the piece was finished. For 
testing, a surface plate was set up about 
level with the eye, and the tubes rolled 
along, observing the amount of light be- 
tween the tube and plate 

Polishing out the holes was the next 
operation and was accomplished with the 
lap EF. A saw was sunk through the 
wire, as shown in £. The slot was then 
spread, as shown at F, and the piece hard- 
ened. Some diamond dust and oil was 
placed in the tube and the lap thrust in 
and worked until the required luster was 
obtained. An arbor was then turned or 
ground up in the chuck, and the front end 
which was always the rear end when 
drilling) wrung on the other end being 
back-rested, then ground with the slide- 
rest grinder. After lapping to sizes 0.12 
inch, the ends were ground off, as the 
tubes were left long to insure a perfect 
mouth. Placing the tubes in a suitable 
fixture, the ends were lapped off on a lap- 
ping block, thus completing the job, as re- 
quired. 

[Two samples of these tubes were sent 


to this office They are a good job.—Epb.] 
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Dimensioning Detail Drawings 





There are a good many drafting rooms 
that have adopted a almost 
similar standard of their 
working drawings, but there are a great 
many more that have no standard at all. 
Judging from the blueprints that I 
handle every day, the latter seem to out- 
number the former about ten to one. The 
fact that some of the blueprints are not 
systematic manner 


similar or 
dimensioning 


dimensioned in 
would not be so bad if they would only 
give all the information necessary to make 


any 


the piece or pieces shown on the blue- 


prints 
Where all the work is done in the com- 
pany’s own plant, these omissions are 


not so very bad, because the missing in- 
formation can generally be had by going 
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other firms—and many of these in other 
cities—it is an entirely different proposi- 
tion, and one which causes a great loss 
of time and money for both parties. 

I am at present with a firm that deals 
almost entirely in screw-machine products, 
and am in a position to see all the blue- 
prints that are sent in for quotations, and 


with orders As the  screw-machine 
products of today are of a great variety, 
the blueprints received by this firm 
come from almost all classes of manu- 


facturers and dealers in metal goods 
Fig. 


incomplete 


I represents only one of the many 


detail blueprints sent in to 


us, either to quote on or with an order 


\ blueprint of a piece similar to that 
shown in Fig. 1 was received by us with 
request for quotation on lots of 1000 
The drawing of this was certainly 


pieces 


a fine piece of work from an artistic point 
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of view. Anyone could tell that it was 


meant to represent a bevel-gear pinion. 
To quote intelligently from this blueprint 
is almost impossible. It is simply a piece 
of guesswork, unless the piece has been 
made before by the firm estimating on the 
job. This blueprint being sent in by an 
automobile manufacturer, it was assumed 
that the piece must be held within very 
close limits all over, that is, the hole must 
be a reamed hole, and that the 1-inch and 
¥%-inch diameters were bearing surfaces, 
and must have a good finish and be to 
size. The quotation was made accordingly. 

A few days after the quotation was 
made, we 1000 of 
these pieces with directions to make them 
as per the blueprint that we had when 


received an order for 


quoting on the job. 
When this the 
factory, it was found that all the dimen- 


blueprint came into 


sions necessary to make the pieces were 


not given In this case, the blueprint 


-7--K- 


\ 
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DIMENSIONING DETAIL DRAWINGS 

was returned to the customer with a re- 
quest that the width of face, the back or 
center angle, and the length over all be 
filled in. It not the 
blueprint, as a large stamp in one corner 


was safe to scale 


read, “Do not scale this blueprint. Work 
to the figures.” 
The customer being in another city, it 


took about three days to receive the in 
formation necessary to start on the order. 
Right at the start the customer lost three 
days because his blueprint did not have 
all the and 
since he was in a hurry for the pieces, it 
set him back just that far 

The customer wanted one hundred pieces 


necessary information on it, 


at once, and after these were delivered, 


we received a complaint from him stating 
that the pieces were not right. The 1-inch 
been a drive fit and 


0.003 


3} oulder should have 


therefore 0.002 to inch oversize. 
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His blueprint did not call for this, so the 
mistake was put up to him. We then 
received a new blueprint with directions 
to work from this print. This print showed 
the 1I-inch shoulder to be a driving fit 
and the %-inch shoulder a running fit; 
also the hole need only be drilled and 
not reamed. The fact that only a drilled 
hole was wanted would increase the pro 
duction per day, and of course, the price 
per piece decreased in proportion. In this 
case, had the draftsman given all the nec 
essary information on the blueprint, his 
firm would have saved a week’s time and 
considerable money, and we would have 
saved the time trying to find out what th 
customer really wanted. 

This is only one of many cases wher 
time and money are lost in this way. 

Fig. 2 shows a piece dimensioned in a 
way that again causes a delay. It would 
be impossible to make up one thousand 
pieces like this on an automatic screw ma- 
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chine and have each piece come up to 
the dimensions given. That the pieces 
will vary from 0.001 to 0.003 inch on each 
dimension is certain, no matter how care- 
fully they must be made or on how good 
a machine, so we have to return the blue 
prints to the customer with the request 
that he give us limits. Therefore, why 
not give maximum and minimum limits 
on each dimension. 

There is bound to be some 
no matter on what kind of a 
the pieces are made, and if the piece must 
be dimensioned in this way, the maximum 
and minimum tolerance should be given 
It is only a few more minutes’ work in 
the drafting room, and it certainly saves 


variation, 
machine 


anv amount of time afterward in the 
shop 

Fig. 3 shows a piece that caused a good 
deal of trouble. When the order for 2000 























July 22, 1909 


of these pieces was placed with us, it 
called for a screw-machine job and the 
quotation was based accordingly. Con- 
sider our surprise when the pieces were 
returned to us because the three shoulders 
were not concentric with each other. The 
middle shoulder and one end were con- 
centric, while the other end was off center 
about 0.003 inch on the worst in the lot. 
Had it been stated on the blueprint that 
all diameters must be concentric with 
each other, we could have allowed for 
finishing between centers. 

\ number of times we have received 
blueprints of pieces similar to that in Fig. 
3, and where we know that the middle 
shoulder is only used as a spacer, and to 
keep up the fitness of things, it is gen- 
erally on these pieces that we are asked 
to make all diameters concentric with 
each other. Just why this must be when 
the outside of the large diameter touches 
nothing but air is hard to understand 
Certainly the looks of the piece would 
not suffer very much if the middle 
shoulder ran out 0.003 or even 0.006 inch 

Will someone please state what ad 
vantage there is in dimensioning a detail 
drawing as shown in Fig. 4. It certainly 
is a great disadvanfage to anyone who 
must work from it How much easier 
it would be to read if the distance across 
the flats were given instead of across the 
corners. When given the distance across 
the flats, a man knows instantly that 7%- 
inch hexagon stock is what he wants, and 
does not have to stop to figure it out 

Note also that the cotter-pin hole is 
located from the oval at the end of the 
screw. Fine job for a man to measure, 
when given in sixty-fourths, as in Fig. 4. 
It is just as easy for the draftsman when 
detailing, to give the distance from under 
the head to the center of the hole, as it 
is to give it as in Fig. 4, and it certainly 
makes it a great deal easier for the man 
in the shop 

So please, Mr. Draftsman and Mr 
Checker, when you make and check your 
detail drawings, put yourself in the place 
of the man who must make the parts that 
you make pictures of. Ask yourself how 
vou would make the pieces if you were 
out in the shop running a machine. Just 
do that for about a month, and you will 
be surprised at the little things that you 
leave off of your detail drawings, and 
which are very necessary to the man at 
the machine. It will take only a few 
minutes more of your time, and you save 
the other fellow a great deal of time and 
worry, and at the same time receive his 
heartfelt thanks 

\s it is now the aim of every manu 
facturer to make his product interchange 
able, it. would be well if some sort of 
system could be adopted whereby all un 
important dimensions would be given in 
inches or fractions thereof, and all im 
portant dimensions in decimals. A good 
many manufacturers do that now. but they 


are in the minority. When giving the 
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dimensions in this way, if they would at 
the same time give the maximum and 
minimum amount of tolerance allowed on 
each decimal dimension, it would save a 
great deal of scrap material 

This question of dimension limits is one 
that should be considered very seriously, 
and especially by those manufacturers who 
have a good part of their work made out 
side of their own plant It will give 
them a more uniform quality of work, 
and will enable them to check up their 
own work better 

Looking at it from the standpoint of 
the manufacturer of screw-machine pro 
ducts, it is very important that these limits 
be given on all work that must be held 
close to a stated size, as it enables hin 
to figure closer when quoting on work, 
because he then knows just how close | 
must work. 

3ut the giving cf limits can also be 
abused. It is worse than useless to giv 


a limit of 0.0005 inch or .0005 incl 


on the length of a shou! 


is that much and more play in the spindl 


of any screw machine that has been it 
use at all. Therefore, it is well to be as 


liberal as possible in giving limits. Liberal 
limits, where they can be safely given, 
a general rule simply mean an increased 
production for us and a lower price o1 
the goods for the customer. When the 
limits are small, the reverse is equally 
true on account of having to watch the 
tools more closely, and the changing of 
ihem when they wear 

Some manufacturers have already 
adopted the dimension-limit system and 
that has brought out a variety of stand 
irds, of which the three shown in Fig. 5 
are the most used. The standard shown 
at A, Fig. 5, is the one that has been 
adopted by this firm, and we have found 
that it works very satisfactorily. It shows 
at a glance the two extremes that this 
dimension can be worked to, without any 
unnecessary adding or subtracting on the 
part of the machine setter and operator 
It also reduces the chances of mistakes 
in setting gages and micrometers. How 
ever, it does not matter much what stand 
ard is used to indicate the limit allowed 
on each dimension as long as théy are 
given where accurate work is wanted 

There is a little more information that 
every screw-machine product manufacturer 
would like to have when making up parts 
The subject of finish is one that should 
be put on every detail blueprint. It is 
well to know just what kind of a finish 
is desired when quoting on an order. 
There are some pieces whet i very good 
tinish is desired, while on others the finish 
does not have to be as good Where a 
very fine finish is wanted, it means a more 
frequent changing of tools, and where th: 
order is a large one, this is quite an item 

It very often happens that we get an 
order from a customer for number of 
different pieces and some of these pieces 
fit together. As each piece is generally 


107 
on a separate blueprint, we have no way 
of telling what parts fit together. If, 
however, this information was noted on 
each of the blueprints of the parts that 
fit together, and also the character of the 

t, it would save a great deal of time and 
trouble. Especially is this true where th 
pieces must be a running fit together and 

» limits are given. 

\nother point, and one that is a money 
aver for the customer, is that of making 
all reamed holes a standard size. Wher 
an order is placed for special pieces wher: 
the hole is reamed to 0.005 or 0.006 under 
a standard, it usually means that we must 
make a new reamer to that size or grind 
a standard reamer down to the required 
size. This, we try to avoid wherever pos 
sible, because the reamer is usually use 
less after one job is finished, since we 
may never get another order for -part 
with reamed holes of that special diam 


ete? Hence, it 1s always best to make the 


ole standard and the male part oversize 
when a drive or press fit is wanted 

In this article it is desired to show 
S ( I t tl ngs that could be changed 


for the better from the point of view of 


th nufacture of screw-machine pro 
ducts ‘his line of business is nothings 
more than a large jobbing shop, and ws 


doubt have the same troubles that all 
obbing shops have, only we get more 
of them lhe variety of work that a 
rew-machine product concern handles 
s perhaps greater than that of any other 
in the metal-working lin The work 
ranges from turned parts for harvesting 
achinery to that required by the fine ma 
chine-tool manufacturers. It can readily 
be seen that in receiving on an average of 
50 to 100 inquiries for quotations and 
orders daily, and each from different 
‘oncerns in a different part of the Middle 
West. we have our hands full trying to 
figure what the customer wants, if his 
blueprint is not plain. 

I hope that this may stir up a little dis 
cussion on the question of putting limits 
on detail drawings where accurate work 
is desired, even if that work is not done 
outside of the manufacturer’s own plant 

Detroit, Mich P. H. HENNING 

The smelter production of lead in the 
United States in 1908, as given by C. E 
Siebenthal, of the United States Geologi 
cal Survey, under date of May 24, was 
408,523 tons of 2000 pounds, against 442 
O15 tons in 1907, and 418,699 tons 1n_ 19gof 
The production of refined primary lead 
which embraced all desilvered lead pro 
duced in the country, and the pig lead re 
‘overed from Mississippi Valley lead ores 


vas 396,433 tons against 414,189 tons 11 
1907, and 404,669 tons in 1906. The an 
timonial lead produced was 13,629 tons 
and t} , vered or secondary lead 18,283 
t | 8 the lead smelted fron 
( 0,762 tons, and fron 

1 foreign base bullion il 

vholly Mexicart 17,701 tons 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Some Points in the Hobbing 


Process 
My article on the Humpage patent hol 
with inserted blades, page 126, Vol. 32 


1 ° 1 


Part 1, has brought forth letters by Walter 


G. Groocock, page 584, and H. A. Wilson, 
page 754 f the same volume and part 
e whole subject of hobbing is one of 
reme difficulty and is little understood 
these wl have had great prac 
experience with the process. I must, 

we Y > to answer some of the points 


izht up in these letters 
In the first place, speaking of ‘accuracy’ 
re now talking about a matter of léss 
than 0.001 inch, which is quite sufficient 
make all the difference between quiet 
running and noisy-running gears Mr 
Groocock asks why we should strain after 
when pro 


the correct involute which, 


luced, gives noisy running. Now, in this, 

entire disagree with him, for were it 
possible t produce correct involute we 
hould have quiet running teeth. It 1s 
because the ordinary hob used in the 


ordinary way does not cut a true involute 


that it is better to finish the teeth by run 


g through a light finishing cut with a 
cutter shaped to the correct number of 
teetl \t the same time I do not admit 

t wheel cut entirely with a formed 


cutter would run more quietly than 


hobbed wheel, as the latter would be 
t ( pitel 


It } quite true, as Mr. 


that teeth cut with standard cutters have 


(,roocock Ssavs, 


clearance from the correct curve at the 
points, and also that by getting away from 
the straight-sided hob we can make a hob 
that will clear away the tips of the teeth 
in the same way He is also perfectly 
ing that this makes for quiet 


nning, but when the tips have been 


ared away in this manner of what us« 


Since they do not toucl 
\\ id not the same effect be produced by 
putting the wheel in a lathe and turning 
ff the tops of the teeth altogether? Alsi 


the teeth wear will they not in time 


wear to the true involute form even if 
the points were originally eased off? The 
reason that most hobbed wheels are noisy 


is not that the teeth are true in 
volutes, but that too much metal has been 
As they 


wear to the correct involute form they 


left on the poimts of the teeth 


hecome more silent, and it seems clear to 
me that the ideal to aim at is to cut the 
teeth to the true involute in the first in- 
stane In the case of bevel wheels it is 


PAY 


admitted that he best work is done by 


plan rs Of the generating type, such as the 


Bilgram or t new Gleason. Both these 

machines generate teeth of the true in 

lute form, and it seems clear that what 

best for bevels should also be best for 
whe 

why an ordinary hob leaves 

much metal on the points of the teeth 

to see Take an ordinary 

Wwo-pit straight-edge 


long the top of the teeth parallel to the 
itting face. Owing to the spiral twist 


there will be a slight rock in the straight 


edge [hese teeth in fact do not form a 

ck at all. but have been bent into the 
. 

re of the circk Llence if we scribe a 


line down the center of the face of each 
tooth these lines are not parallel, and the 
pitch measured at the points of the hob 
teeth is greater than if measured on the 
pitch line The points of the hob teeth 
: far apart and a small por- 
tion of metal that should have been re 


llowed to remain 


SWIVELING THE Hop 


lo cut a silent gear wheel with an 
straight-sided hob the hob 
swiveled to rather more than 
\bout 5 feet on 


should be 
e angle stamped on it 
three pitch hob of angle 2 degrees 55 
minutes would be a fair allowance The 
xtra swiveling, of course, gives rather 


] 


more clearance on one side of the hob 
teeth than on the other, but this is of no 
importance. In this connection it may be 
noted that an ordinary hob has the angle 
to which it should be swiveled stamped 
on it once and for all. Yet as we grind 
the teeth back we are reducing the diam- 
eter of the hob owing to the backing off 
and so, strictly speaking, we should in- 
crease the angle to which the hob is 
wiveled after each grinding 

lhe extra swiveling also means that 
the teeth are cut slightly thin and, of 
uirse, 1f we increased the swiveling very 
much we should cut the teeth away alto 
gether \part from these defects, which 
are bad, the extra swiveling shortens the 
pitch of the hob. Thus suppose we are 
8 pitch. The 


blank is turned to 5 inches diameter in 


tting a 38-tooth wheel, 
the ordinary way, but when the hob has 
been swiveled to a little more than the 
correct angle the pitch is slightly less than 
$8 pitch. Hence we get a tooth with a 
long involute, approximately, to the form 
No. 1 in Mr 


Gear System with 


Humpage’s article on, “A 


Addenda,” 


Unequal 


FOR THESE 


ALSO 


Vol. 21, Part 1, page 385. In our own 
works this extra swiveling is always given 
whenever an ordinary hob is used, with 
excellent results in practice. 

But all this trouble and guess-work 1s 
voided in the Humpage patent hob, ow- 
ing to the fact that the 
spiral, but perfectly strat 


blades are not 
ght and parallel 
the axis, like the teeth of a tap. They 
re, in fact, true racks, and generate teeth 
the rrect involute form. In the case 
of the finishing hob described in my pre- 
vious article no swiveling at all is neces- 
sary as the angle is so slight. This means 
that the clearance angle differs on the 
two sides of the teeth, but as I have just 


said, this is of little importance 


\CTION OF THE TEETH OF THE Hos 


Mr. Groocock makes a curious mistake in 
giving as adisadvantage of the finishing hob 
the fact that all the teeth come into action 
together. Of course, this is exactly wha 
happens with an ordinary hob slewed to 
the angle of its spiral. But the finishing 
hob is a refinement which few makers 
will feel disposed to go in for. In th 
case of Humpage patent hobs of ordin 
diameters it is, for the sake of giving 
proper clearance, necessary to slew the 
hob. In this case the teeth do not come 
into action simultaneously, but a fraction 
of time behind each other, while the sle\ 
ing causes the cutting angle of one edge 
of the hob tooth to be different from that 
t the other 
hobs are found to cut well 


However, in practice the 


Mr. Groocock wonders whether a 
built-up hob can be made as accurately as 
a solid hob Mr 


was to produce a hob which could be 


Humpage’s main idea 


¢cround all over after hardening, and thus 
correct the distortion which always takes 
place in the hardening process. In the 
“ase of large pitches I have no doubt that 
the built-up hob has a very great ad 
vantage over the solid hob. 

Turning to H. H. Wilson’s letter, page 
754, he appears to have drawn the con- 
clusion from my previous article that the 
hobbing machine is a failure. I cann>t 
see that I have said anything to lead him 
to this opinion, as I tried to make it clear 
that as far as the spacing of the teeth was 
concerned, no other method is as accurate 
s hobbing. It is only in the shape of the 
individual teeth that it falls short of per- 
fection. I have already said a great deal 
on this head in the present article. Mr. 


Wilson is quite right in saying that wheels 
cut on a Fellows gear shaper show con- 
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tac ‘af ; tch line « ly Phe Sani : a es ey ae hal I tre yl means sul nov 
ict near the pitch line only. The sam Brazing Conical Tubes anyat ) . os 
} thing is observed with wheels cut b many are legs, and how many are tension 
“corrected” hobs. In both cases too muc! members. It seems to me also that these 
metal has been cleared away from. th In reply to the inquiry of F. W. Brady, trees grow in places that remind : 





i me ola 
points of the teeth n page 982, I would suggest that he take fJoating island where I used to go fishing 
pair of strap hinges an ck when the ‘ ed + te 
‘ : ylaster of paris around them; allow sure whether vou had a bit r the felloy 
[He Question or “FLats : , : ateclibes Jucting _— 
x enougn spac n top t ave pout ver the ther side had slapped 
The flats which I spoke of in my pre two inches of stock on eacl de of th juit 
vious article are not those to which M De Springtield, Mass ENTROPY 


Wilson refers Even if we could make a When thoroughly dry finish hole to the 
perfect hob and a pertect machine we hape ot cone, then it through to the 
1 } 1 nom . . nc } vee sack sat . 

should still find that the involute cor — from top a 2 ee aan - A Belt Drive Change 
sisted of a series of minute flats because ough stock away below to a W re : 
the curve is not generated continuousl\ inge to open, to insert the tubs 

but 1s plotted as it were by the successi Finish the top 


action of the blades For this reason the tube and widen it] slot iwout 0.25 incl rdinatr belt rive, which | tee] ré 


€ . . , ™ 1 
' finishing hob was designed with a larg ch way trom the seam from expe! will sooner or later 
) ' , ¢ i | I t formed tul nd i eae i+} ' , | | 

number ol blade 5 SO as to increase the insert torme¢ tube anda Cla p wit O11 trouble, ) ~ absorbing consid 


number of plotting points But these tongs or “C” clamp \pply heat trom a erable power \lv experience has taught 


>€ , | : } a @ i a , , 
fiats are so minute and the corners s ow pipe and braze in thi sudl Way n t ivold cKkey pulleys $s much as 


soon wear down that they may é lf the hole is not to b nished after possible; even rope drive re better with 
: neglected for general work The flats izing, a mandril ca 1ci¢ I plast lem am Y ren exible than 
: which Mr. Wilson speaks are mor ver a bar of brass or steel and inserted belts. Pulley rranged as shown in Fig. 
" serious Che first cause that he mentions iter clamping This should do the work » page 751, will id four times more 
“ that chips get between the cutting edges mnveniently but the form must not be ending and distortion, hence wear and 


f the hob and the work Chis produces ipped in water while in us¢ tear, to the belt than the Fig. 1 arrange 
+1 *} " T) \T — . ‘ v 
scoring, but on hobbing machines of tl] Cle eland, ) D> \ LJ \LUTTE ment ind it dds 12 t > per cent 


vertical type with a good stream of suds ; to the ntact surface 


the trouble from this cause is ! | would, therefore, like to mention t 
in slight Machine S ; Mr. Anthor " ther ways which might 
D I cannot quite understand Mr. Wilson's wWeacnine . upports hy idopted f . » ehanld ri\ _— 

I tan I iSOl é I | rig. 2 n | i 
n second point as to the hob having too troub first, 1 which seems tl 
much movement before it takes up its I have spent all p ( é re Ip fore heap 
ut Surely when tl backlash is o1 past week trying to fhgure ut whethet 1 be e tl liamet 
S taken up the cutting takes place conti: Mr. Collins, at page 894, when he took main at yuntershaft pull 15 ft 
: uously. In any case this is only a matter xceptions to my plea for a one-legged per cent vould give a greater belt 
ft design the, meant to imply that t weight of velocity, he: more power. Second, in 


Mr. Wilson’s third point is the tor- the cone pulley would b » great as to. crease tl vid f pull nd belt 


£ sion of the shaft | tt think tha k ead end I e lath £ let | | | { \ 
his preduces flats, but it certainly is a vhether he thought that t ipward pull third ret lv which | pplied where 
| ery serious matter causes one sid f the belt would mak t ris el é le | ng over 
nh f the teeth to be cor vex, and the ther Taking at 8-inch lathe that ] n ne | led dupli ted the pulley ind rat 
oncave As the b gets into its cut vhat familiar with | found that for con two 32-inch belt nd al trouble was 
e the shaft springs more and more, causing fortable working the belt had to be tight 
ut the hob to lag behind the work and as nough to barely lift the head from the H. MAPLETHORP! 
¢ the hob is coming out from the work th bed if the bolts were loosened \ man Darlston, Engl l 
shaft springs back, causing the hob to might easily want the belt tighter; then 
da gain on the work his again is a matter again, on a larger lathe the belt tension 
a f 2610 S ach anf rears nateel . ¢ ft the 1 } 1 a ° ° 
7 oi de ign. A soa machine will ¢ it gea might no always lif | head from the Thread Rolling Dies 
in which this convexity cannot be de ved. On a smaller lathe the belt tension 
‘ tected. This was one of the chiet points will surely exceed the we ight of the head 
s 


looked after in designing the hobbing ma [The thing which leads us to bolt the head Referring to Mr. Moriarty’s article on 
chine made by my firm. down on a large lathe is the pressure of ~!hread-rolling Dies,” at page 403, i note 
€ The large flats which can be seen on the cutting tool which might also have an that he has made the mistake that is often 
t many hobbed wheels can only, I think, equal value near the tailstock So far 
be caused by defects in the hob. Either as the mere weight of the headstock is VAEAA : 

one blade is more prominent than the concerned I found that with a very ordi : ake: iil ) 


others or the hole is not ground true with nary pattern of lathe bed with a headstock 


Jutside Dia 
tch- Dia 
k Via 

™, 


the thread so that the hob runs eccen that weighed complete 200 pounds the de | 
: ; : : fF \ 
. trically Whenever these flats are found flection at so inches overhang was only * . ‘ \ 
: the spiral of the thread should be tested, 0.00025, which is less than that which : f/f -Af nium 
and it will probably be found that as the would be produced by the cutting tool by ; 
T 


, hob revolves the thread shows a distinct so much that I feel inclined still to think HREAD ROLLIN \ 

wabble. In the case of hobs carefully the bed might have equal overhangs at 

made by’a good maker the flats will not each end with good tast made 11 ilculations regarding the size of 
be found. It is here that the difficulty of Dixie apparently overlooked the fact stock to be used in the process of thread 


g, that 18, assuming the mou! ot 


hardening comes in, and that the advai that I did not consider a tree a very solid rollin 


tages of the Humpage hob, that can b proposition. I have one that looks the metal displaced will fill the upper part of 


ground up after hardening, will be most part all right in the summer, but when the thread \ consideration of the ac 
apparent ne of our ice storms comes along touches companying sketch will, perhaps, make 


Bristol, England P. A. THompson its topmost limbs to the ground With his this better understood 











Now. while A and B have the same sec- 


tional area, the area of the volume in one 
turn of the ring is not, however, the same, 
gravity radius of B 
1; this, there- 


the center ot 


elng greater than that of 
diameter of rod some- 


1e pitch diameter de- 


fore, will require 

what larger than tl 

ending on the pitch of the thread rolled 
For a more extensive calculation in r 

ard to this subject I would refer Mr 

Webster, at 


1907, issue of 


Moriarty to an article by F 
page 630, of the October 31, 
\MERICAN MACHINIST, entitled, “Size of 
Stock for Bolts Having Rolled Threads,’ 
from which this sketch is derived 

k. C. SCRIBNER 


Greenfield. Mass 


Cause of Die Breaking After 
Hardening 


It would be extremely difficult for any 
one to give a satisfactory explanation as 
to why Mr. Davis’ sectional die burst, 
as referred to on page 952. There are a 
great many things entering into the prob- 
em of hardening a die with safety, or 
for that matter any tool. First the de 
signing of a die has much to do with 
the amount of care that will have to be 
taken in the hardening. Sharp corners 
should be avoided. One surface should 
not be much greater than the other where 
a die is made, such as Mr. Davis’ sketch 
shows 

The pieces 1, 2, 3 and 4 should be 
dipped with the back entering the bath 
first, giving it a second or two, as the 
back would cool slower than the front or 
utting edge, then by plunging the entire 
die in the bath, both sides will cool in 
about the same time, thus preventing 
strain being set up as the die is hardening 

It is well to remember in cooling a di 
f this kind that it is %& inch longer pet 
12 inches, than it will be when cool, als« 


that should there be 16 inches of cooling 


irface on one side and 12 inches on the 
ther, unless the 12-inch surface has beet 
IVE ome advantage over the 16-inch 
face, the 16-inch surface wi ove! 
power the 12-inch and cause the pie 
© HW shape, a well S ct Ip rail 
that w db prisi 1t W \ ¢ 
rT ie 
, , , 
ppose the piece of Mr. Davis’ die that 
bie » nche 1 é 1 n¢ 
w che n the ; ( 
+ inch v1 k 
piece t nis niet 
e S-1m rface entering the w st 
We will d that t 10-11 ce ha 
placed a strain he &-inch s 
will pring it eve l I indth tT 
its original shape and the 8&-inch surf 
will be evel tt indt} ] noe t 
harden If we think f tl 
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would require to bend the piece in this 
way, should it not burst? 

Then there is the forging of a piece of 
steel which is of vital importance in the 
hardening. If the tool has been forged at 
her heat than it should be, it is liable 


to burst, crack and check in the harden- 
ing. Where it is possible the steel should 
be purchased annealed, and the proper 
size for the tool. It is well to remember 
when forging a piece of steel, that when 
there is an uneven heat it means an un- 
even grain in the steel, unless the entire 
piece is brought to a heat as high as the 
iighest heat that any part of the tool has 
+} 


1 he forging 


ad in 
In guessing as to why Mr. Davis’ die 
rst I would have to make several 


cwuesses as it is almost always necessary to 
see the piece and the grain of the steel 
before an intelligent idea can be given, 
I wish to say that the die did not 
burst because it was placed on a cold 
anvil, as it would have broken lying on 


he bench or hanging suspended in the 
It might not have broken if it had 
been left in the oil until thoroughly cool, 
an uneven heat might have caused it 
to burst. The heat might have been even 
when dipped, but should it have gotten a 
little warmer in some places than desired 
nd the fire then checked to let the hot 
part cool to an even heat, the die would 
have burst it left in the oil. 
[here is one point which is usually 
overlooked in the heating of a tool for 
hardening and that is giving the piece 
sufficient time in the heating, thus allow- 
ing the heat to penetrate to the center 
As near as I could judge 
Davis’ die should 
have one and one-half hours in the heat- 


f the piece 


single piece of Mr 


ing, and this is placing the time at the 
minimum if the piece of die be 14%x5x10 
nches. If the heats were right, we would 
ay the piece should have been left in the 


1] unti] dead cold 


sav that should Mr. Davis have given 


In conclusion I want 


exact size of the piect and told us 
<ind of steel, as to the carbon, he 
ising it would then have been pos- 
him some help 

\\ ( LU. Sco 


T ransferring Holes 

Davis on the 
reliable 
reasonable results are needed. 


ibiect. on page 751, 1s 


But as soft stock is ed, burred up in 
lescribed, the circle formed 
dvantage not only of being 

ick lacking uniformity, for the 
reason that tl wear on the point in- 
v i ( S¢ oT the circle, 

pe I] f d grav iron, thus mak- 
dithcult to obtain accurate results 

tte! \ though 1 quite oO cheap, 
verhap drill small hole in the 
t t nd dri pointed 
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piece of hardened steel, thus a much 
cleaner circle will be obtained 

Another method I have used has both 
rapidity and accuracy. ‘ake a twist drill 
the size of the hole, that is correctly 
ground, insert it point first, noting that 
one of the grooves at the point is directly 
facing the operator, then give it a slight 
tap with a hammer, thus making a mark 
with the chisel-shaped end of the drill; 
repeat the operation with the groove 
turned at right angles to the former po- 
sition and a neat cross is obtained which, 
if carefully centered and a circle described 
with dividers, should result in satisfaction. 


E. W. H 


Leicester. 





Effective Organization in the 
Assembling Department 


I was greatly amused at Terry’s ac- 
count, on page 1030, Volume 32, Part 1, by 
the discussion that followed the “dour 
Scotchman’s attempt to revolutionize the 
assembling department and bring it up to 
efficiency.” Unfortunately, the conditions 
existing in Ireland were not taken into 
consideration when the article was written 

It would be interesting to know the 
nationality of the “chief,” 
failed to state, but possibly, if the heads 


which Terry 


of the departments in the shop in ques 
tion were all of one breed, it would not 
be necessary for the “chief” to study the 
“War of the Worlds ;” although under this 
condition no healthy rivalry would exist 
and the expected saving of time might 
While the kind of dis 


cussion that resulted was different from 


never materialize. 


what was anticipated, it is hoped that the 
article will not be the cause of shedding 
any “blood” nor of sending any of the 
“damned aliens to the bottom of the Irish 
sea.” 

But let us revert to the real carse 
of all the trouble and analyze the condi 
tions that led to the “war.” Was it due 
to the Irishman’s becoming so attached 
to the jigs and fixtures that he could'nt 
bear to trust them to the tender care of 


the “dour Scotchman” in the assembling 


was it because the Irish 


department « 


conscientious, feared that 


man, being 
might not earn his wages with less work 
to do? In all probability some time would 
be saved by keeping the jigs and fixtures 


near the drilling machines, especially if 


the tool room was inaccessible, and the 


jigs and fixtures were large and required 


crane facilities for handling Howe 


unless the Scotchman would take as good 


care of them as the Irishman evidently 


did, “every devil of a man of thim had 


better come hack to the tool room 
Now as to the advisability of moving 
the store room with its “1300 different 


castings” into the assembling department, 


I doubt if it would “save years of time” 


were this an accomplished fact. The main 
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feature to be considered, in fact the vital If the parts are wanted closer than this 


oint, 1s not so much the location of the the cam after case-hardening should have 


store room, as it is the necessity for one the hole ground out to size and then have 
and for some thorough system of keeping the dwell on the last points of the lobes 
track of the parts (especially the smaller ground true with the hole which will 
pieces) as they are received from the vari produce as accurate work as is possible 
ous machine departments. This is the with single-lobe cams 

feature I emphasized in the article re- In regard to the revolving of the turret 
ferred to, since there are many assembling _ by the empty holes, when wishing to index 
departments today where the principle the turret a number of times in the short 
source of lost time can be attributed to st possible time with the least shock, 
this neglect. he should discard the individual dogs for 


It is inconceivable, how it would save tripping levers and use but one long dog 
time in assembling by having the machin 
room in the assembling department, since 
it probably would be rather crowded and 
besides, the Irishman might take a notion 
to move in too, all of which would tend 
to make Bedlam and drive the “chief” O) ) 


to suicide. In view of all these disturbing Tz = 








elements, it would seem wise to call off 
the 


‘ 


“war” and allow the shop to again 
settle down to a dead level of production 


[hen the “chief” could substitute a study ‘or ry 
of the “Peace of the Nations.” 
For the benefit of those who are not 
' 





‘armed to the teeth and brave enough 
to ask the question, what is assembling?” 
here is the answer: Assembling is the op 
eration of combining and adjusting the 
separate parts of each unit in such a man 
combina 
tion, will properly perform a_ predeter 


ner that these units, when in 


mined function. The operation of as 
sembling should not include any unneces 
sary “fitting,” due to poor machine work, 
and this probably is what put the “inof 
fensive Englishman” (the machine fore 
man) “hetween the devil and the deep 





$e€a 


ALFRED SPANGENBER( 


each one consisting three plates and in 


each one of th three plates were 2dS9 


holes, making in all, quite a consider 
job of drilling. We f hat the sw 
of cur drill p nall by s 
eral inches. I then devised the rig shown 
in Fig. 1 ! is the quill of the drill pre 
B is the end of the spindle. C is at 


plug fitting the taper hole in the nose of 
the spindle and having on its end a crank 


piece. D is an arm clamped to the quill 


of the drill press and having at its end a 
center? nderne t] ror the 


ratchet-brac« 


ren 











sont T DRILLING HOLES IN A CASTING TOO LARGE FOR THE SWING OF THE LATHE 
Plainfield, N. J . . 


which will rotate the turret continuously 


the required number of holes without any 


Making a Small Stud on the 


Automatic Screw Machine 


hock or jar 
By the method I have outlined above 
there is no need of having the cams 


with 0.005 inch variation in the lobes and 





\t page 935, Part 1, J. V. O. has an jt would not be necessary to have so 
irticle on the above subject. His idea is much tension on the stops for the cross 
all right but as there are some jobs which sides with the cams properly made 

Is necessary to do by the two-per- Paci. W. Arro 
ycle method to get the greatest produc Wilkes Barre. Penr 
tion his objections to this method should 
be corrected so as not to lead anyon 
stray. 


He speaks of a variation in the hights 


Drilling Holes in a Casting Too 
Large for the Swing of the 


Dnill Press 


the cam lobes of 0.005 inch making 
in error of o.o10O*inch in the work If 
e is using the machine correctly this 
will not be so 

On all forming on the screw machine 
the positive stops for the cross slides 


s} ould be 


firmly im position under about 0.008 ten 


rhe article on page 842 interested me 
It seems to me that Mr. 


King’s method of doing the job must have 


used which hold th ross slide onsiderably 


sion while the highest point of the can been rather expensive when one takes into 
goes by the roll on the cross-s lide levet onsideration that three men were used to 
sO 0.005 variation in the hights of the do what by right ought to be only one 
‘am lobes would not make more than man’s work. Some years ago I had a 


0.001 difference in the diameters of the imilar experience in drilling some molds 


parts being made There were six of these molds to make, 


center to work in. E 1s the connecting 
rod connecting the end of the crank G 
with the handle of the ratchet brace. It 


will readily be seen that when the ratchet 


brace wa et in place the feed on the 
quill would feed both the clamp D and the 
ratchet F and the crank C down simul 
taneously, drilling the holes with one man 
only. While the job was proceeding with 
this makeshift which took about three 
to fit up the rig shown in Fig 

was being built and was, when compl 
sed for the same purpose and, su 
quently, on many jobs which were too 

rge for the wing of the press ou 
lar letters 1 h figure refer to similar 
parts with the « ption that C, in [1 
2,1 gear instead of a crank. / 
idler here inst of a connecting rod l 
if 4s Ira] t witl forme 
the e1 I it il l itchet br 
show 1 

On another b which would 

ae head I “special,” the idler 
was removed entirely, sprockets were 
stituted for the pinions C and F and a 
chain took the place of / 

New Yorl FE. A. Dixt 
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Mathematics and the American 


Machinist 


On those who do not read mathematics, 


articles containing mathematical work 


eem to act very much like the traditional 


red rag on a bull. 


Criticism of the policy 
by which such articles are published oc- 
‘asionally in these pages has been con 
tinuous since the earliest days of the 
paper and it has been unusually vigorous 
and insistent of late 

Because of this we have measured up 
the space covered by articles of this class 
during the six months just past, the find 
ing being that the total space thus oc- 
ipied aggregates 5.0 per cent of the 
entire reading matter In making these 


measurements the entire length of ail 


articles containing mathematics, even 
though the mathematics occupies but a 
few lines of a long article, was taken 


the total being thus the Space covered 
the articles and not that covered by the 
mathematical work Of the twenty-six 


imbers comprised in the half year, eleven 


| mathematics whatever 


ntained no 
Of how. many of the other periodicals 
which our readers buy can they say that 
less than six per cent. of the contents 
no value to them and how reasonable 
vould they consider a criticism of any 


ther kind of periodical because that much 


f it was unintelligible to them 

[he reason why those who understand 
algebra prefer it to arithmetic is that it 
is far simpler. A simple algebraic formula 
becomes so complex when written out in 
difficult 


omplex formula 


arithmetical language as to be 
to understand, while a 
annot be made intelligible in arithmetic 
So true is this that those who understand 
algebra will not tolerate the use of arith 
metic. They will not write in arithmetical 
language and the editors must decide 
whether such material, often of the most 
valuable character, shall be rejected be 
cause so little as six per cent. of it 1s 
resented by some of our readers 

It is easy to say “treat all subjects by 
plain arithmetic.” It is just as easy to 
say keep warm in winter with summer 
‘lothing but it is another thing to do it. 
(he trouble is that many of the problems 
connected with machine design cannot be 
treated by arithmetic while others would 
become so laboriously cumbersome if so 
treated that no one would read them, and 
least of all those who denounce “algebra.” 

Were we to admit nothing beyond arith 
metic to our columns we must limit our 
selves to subjects which are sufficiently 


simple to be treated by arithmetic and 
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ignore others that are as strictly practical 
as any and lose our appeal to those who 
are interested in them. 

[here is no class of material that is so 
closely scrutinized in this office as the 
mathematical, the percentage of accepted 
material of that class being probably not 
over one-half of that of material in gen- 
eral. It is never accepted unless it says 
something worth saying and leads to some 
result worth knowing. The editors do 
their best to bring about the simplest pos- 
sible treatment of every subject, mathe- 
matical articles being frequently simplified 
by them. If, sometimes, the treatment does 
not seem simple, the subject, and not the 
editors, must be blamed. We can only omit 
the mathematics by ignoring the subjects. 

The other side of the case is that a 
mathematical student would scarcely ad- 
mit that we use mathematics at all. Most 


1f the articles that are classed as mathe 


matical are not much more than symbol- 
ical arithmetic, letters being used in place 
f long descriptive names and signs for 
the words add, subtract, multiply and 
divide. We wish our objecting readers 
could be made to understand how ele 
inentary is ninety per cent. of the mathe- 
matics that we print, how little is _re- 
juired of them in learning how to read it 
and how infinitely plainer and = simpler 
it is than the arithmetic which they think 


hey want but which they would reject, 
not as they do algebra because they think 


it difficult, but in sheer weariness over the 
ffort to understand involved, labored and 
‘umbersome language 

‘It is a condition not a theory that con- 
fronts us.” It is too much to expect that 
he entire contents of a paper like ours, 
or like any other for that matter, shall 
interest every reader. The question which 
the editors have to answer in every case 
is: Will this article appeal to a sufficient 
number of our readers to justify its pub- 
lication? It is for each reader to remem- 
ber that he is not the only pebble on the 
beach. The reader who does not read 
mathematics has no more reason for re 
senting the small amount of mathematical 
work that we print than the shop man has 
for resenting the articles intended for the 
cost keeper or vice versa 

One does not need to eat all the things 
called for in a restaurant bill of fare in 
order to satisfy his hunger, or get his 
money’s worth. [It is our province to ap- 
peal to a circle of readers having widely 
varied, though related, tastes and inter- 
ests. If each reader would remember this 
he would understand why we _ publish 
many articles that have no interest to 
him and he would also realize that many 
f the articles that interest him do not ap 
peal to many others. 

That mathematical articles are wanted 
appear- 
1e department of discussions, and 


is shown by their repeated 


ince in tl 
by the fact that no typographical error 
can creep into them without its being 


pointed out, and usually by many readers. 
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New Publications 


BRIQUETTING TESTS AT THE UNITED STATES 
FUEL-TESTING PLant. By Charles L. 
Wright. 41 6xg-inch pages; 12 il- 
lustrations, numerous tables. Bulletin 
385, United States Geological Survey, 
Washington, D. C. 

This report covers the period from 
July, 1907, to January, 1908, during which 
interval 41 briquetting tests were made on 
16 different kinds of coal using two kinds 
of binder, water-gas pitch and flour. The 
briquets were burned on war vessels, in 
locomotives and in kitchen stoves and 
grates. In addition to these combustion 
tests, physical tests were made to de 
termine the strength and permanence of 
the briquets known as the “drop test,” 
“tumbler test,” “weathering test,” “absorp- 
tion test” and “density test.” The report 
is well worth a careful reading by any 
one interested in the manufacture or use 
of fuel briquets. 


KiectrRIc Motors. By Norman G. Meade 
155 4'%4x7-inch pages; 126 illustra 
tions; indexed. McGraw Publishing 
Company, New York City. Price $1 
nef. 

In a simple style the author explains the 
phenomena of electric motors, describes 
the leading types of motors and as 
sociated appliances, and gives practical 
suggestions for their installation, care and 
up-keep 
these headings: Theory of Electric Mo 
tors: Classification of Electwce Motors: 
Control and Auxiliary Apparatus; Motor 
Generator Sets; Installation of Electric 
Motors; Operating Hints; Repairs; 
The three chapters 


There are eight chapters with 


Tables and Formulas 
on installation, operating and repairs will 
he of especial service to the shop man 
who has motors under his care, and who 
desires a source of information to help 
him im this work 
PROCEEDINGS OF THE SIXTEENTH ANNUAI 
MEETING OF THE SOCIETY FOR THE 
PROMOTING OF ENGINEERING EDUCA 
TION. Volume XVI. 409 6xgQ-inch 
pages; illustrated; indexed. Offfice of 
the Secretary, Pratt Institute, Brook 
lyn, N. Y. 

As the papers presented at this meeting 
were duly reported and digested at the 
time of the meeting, it is only necessary 
by way of review to mention by titles some 
of the more important, to permit a reader 
to judge of the permanent value of the 
proceedings to him. Some of the papers 
are: The Function of the Engineer in 
the Conservation of Natural Resources: 
Courses in English in our Technical 
Schools; Result of an Experiment in 
Teaching Frenchmen English; A Pro 
posed Course in General Engineering; 
Technical Instruction in Hydraulic En 
gineering; Cement Laboratory Practice; 
Careers of Graduates in Mechanical En- 
gineering, and Should the Engineer he 
Required to hold License? 
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On THE RaTE OF FoRMATION OF CARBON 
Monoxipe iN Gas Propucers. By J. 
K. Clement and L. H. Adams, with 
a mathematical appendix by C. N 
Haskins. 46 6x9-inch pages; 8 illus- 
trations. Bulletin 30 of the University 
of Illinois Engineering Experiment 
Station; Urbana, III. 

The rate of formation of carbon mon- 
oxide from the reaction CO: + C = 
2CO was determined experimentally for 
three fuels; for charcoal within the tem- 
perature limits of 800 to 1100 degrees 
Centigrade; for coke between 900 and 
1300 degrees; for anthracite coal between 
1100 and 1300 degrees. A _ differential 
equation has been solved for the velocity 
of incomplete reactions, and from these 
investigations it is possible to compute 
the percentage of CO formed at any 
temperature and with any time of con- 
tact. For the production of a high per- 
centage of CO gas the producer fuel bed 
should have a temperature of 1300 degrees 
Centigrade or over. Applying the con- 
clusions to boiler practice a thin fuel 
hed will reduce the production of CO in 
the boiler furnace, and increasing the 
velocity of the gas will tend to decrease 
rather than increase the percentage of CO 





Annual Outing of the Worcester 
Branch of the National Metal 


Trades Association 





The annual outing of the Worcester 
branch of the National Metal Trades 
Association was held at Edgemere, on 
Lake Quinsigamond, Worcester, Mass., on 
July 9. Members of the Boston, Fitch- 
burg, Nashua and Worcester branches 
were invited and were escorted to the 
lake in automobiles where a genuine shore 
dinner awaited them. An exciting ball 
game between the Worcesters and visiting 
members, umpired by Samuel Winslow 
and two Harrington & Richardson pis- 
tols, resulted in a score of 6 to 4 in favor 
of the home team. This is largely due 
to the fact that the writer played on the 
visiting team. No one disputed a single 
decision of the umpire and his pistols and 
even the dryness of Worcester had no 
effect on the enthusiasm of the spectators. 


Personals* 


Benjamin Whittaker has resigned as 
treasurer of J. H. Williams & Co. to en- 


gage in the export business at 17 State- 


street, New York City. 

E. L. Mayall, who has been connected 
with the J. I. Case Plow Company, Racine, 
Wis., has become general superintendent 
of the Rock Island Plow Company, Rock 
Island, Tl. 


Charles Ethan Davis becomes general 





*TItems for this column are solicited 
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manager of the Warner Gear Company, 
Muncie, Ind., effective August 1. Mr 
Davis was formerly with the American 
Locomotive Company, Providence, R. | 

Henry W. Foster, formerly with A. P. 
Witteman & Co., of Philadelphia, has ac 
cepted a position with Henry Disston & 
Sons, Inc., Philadelphia, and will repre- 
sent them in New England on their 
steels 

G. H. Shenberger, until recently in the 
drafting department of the Lehigh Coal 
and Navigation Company, has been ap 
pointed mechanical engineer with the Cast 
[Thread Fitting and Foundry Company, 
Seneca Falls, N. Y 

Julius F. A. Vogt, for many years fore 
man of the die department of the Niagara 
Machine and Tool Company, Buffalo, N 
Y., has resigned to accept the position of 
superintendent of the Lockport Stamping 
Company, Lockport, N. Y 

Carl A. Strom, mechanical engineer, in 
charge of the steam shovel and dredg« 
department of the American Locomotiv« 


shops, Richmond, Va., has recently been 


transferred to the Roger works at Pater 
son, N. J., where he is acting in the capa 
city of manager. 

Herbert V. Purman, formerly assistant 
uperintendent of the National Manufac 
turing Company, Worcester, Mass., and 
more recently labor superintendent of the 
Corbin Motor Vehicle Corporation, has 
returned to Worcester as general fore 
man of the Heald Machine Company 

H. G. Nicholls, who has for several 
years been assistant general manager of 
the Canadian General Electric Company 
and the Canada Foundry Company, has 
resigned in order to go into business for 
himself in Toronto, Can., as Canadian 
selling agent for representative manufac 
turers 

F. A. Scott, for a number of years secre 
tary of the Cleveland Chamber of Com 
merce and well known in the banking cir 
cles of that city, has accepted the position 
of secretary and treasurer of the Warner & 
Swasey Company. Mr. Scott is at present 
traveling in Europe and will take hold of 
his new work October 1 

Dr. Richard Moldenke, secretary of the 
American Foundrymen’s Association, will 
attend the convention of the International 
Society for Testing Materials at Copen 
Doctor 
Moldenke leaves about the middle of 
August and will look after a variety of 


hagen from September 7 to 11 


professional work in Germany and France 
before returning 

Williard P. Osborn, for the past nine 
years superintending engineer of Warren 
Webster & Co., Camden, N. J., 
to which connection he was designer of 
marine machinery with the New York 
Shipbuilding Company, has entered bus 
iness for himself in Philadelphia in part- 
nership with E. H. Robinson. They will 
engage upon power-plant engineering 


previous 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


Sand Blast Nozzle That Does Not °t @"y convenient point, and that the noz- A’ Light Portable Hydraulic Shear 
° le will elevate the sand to a point at ~ — = 
Wear Rapidly 





least 50 feet above the tank lhe sand Chere are many places (as for instance 


ws from the tank into a sort of small " boiler and bridge work) in which rivets 
hopper or collector at the bottom, which or bolts must be cut off, but which are 


One of th kpenses and annoyanees in : f 
onnection with the use of the sand blast D@s an opening to the air at the back in almost inaccessible to the ordinary bolt 
the rapid wear on the nozzk the such a wav that a current of air is drawn cutter or saw, and imconvement tor the 
le used in connection with the outfit ™ radially and seems to surround the sand handling of a chisel—and in any case the 
during its passage through the hose, in latter process is apt to cause enlargement 
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FIG. 1 ai 
t 
FIG. I. THE BUCKEYE SAND BLAST OUTFI1 
shown herewith, this difficulty has been : Sieh’) 
bs 
very largely overcome by using a con iA | f 
4 





struction as shown in Fig. 2, in which the 


air comes in at the side and, going through 


mn 
the annular jet around the pipe which = 7 Te 


supplies t] sand. seems te keep a film of 
VA 
a 
| '<: 
¢ 

















LIGHT PORTABLE HYDRAULIC SHEAR 


Vv. 
FIG. 2. DETAILS OF THE NOZZLE this way protecting it very largely from of the bolt holes or rivet holes, or do 
the usual cutting action other damage. Where a heavy bolt cutter 
The tank is supplied with a rocking or a saw is used. two men are necessary 
between the sand and the nozzle, which sieve, so that it can readily be kept filled to transport and use it. An improvement 
effectually prevents undue weat with sifted sand, and there is said to be is offered in the hydraulic shear illustrated 


[his is a suction device, and one of the no difficulty of the sand clogging [his herewith, which has the further advantage 
} } 


interesting teatures 1s the claim that th device is made in four sizes by Walter that as it works without shock it does 
sand reservoir can be placed in the cellar, Macleod & Co., Cincinnati. Ohio not loosen anv nuts. Fig I shows a 
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central lengthwise section, Fig. 2 a length — - a a 
wise section of the pump, and Fig. 3 a 
: lengthwise section of the tool head. On 
the jaws a and & there are fastened the 
cutters c. The jaw a forms the main por 
tion of the hollow piston-head e, which 
plays in the jaw Bb as its cylinder. The 
§ rods d d of the piston-head e play in dove 


tail grooves of the press-cylinder wall, 
and are fastened by the screws f to the 
head a. The lower surface of the grooves 
is arched, so that the movable jaw a is 
guided straight \ flange g of the press 
piston e receives the rods d d, and limits 
the play of the cutters « 

The liquid reservoir / is in tight com 


munication with the press cylinder b, and 


serves as handle for the tool. In con 
nection therewith is the pump whicl 
has a boss for a prolongation / Phi 


pump 7 has twin pistons nm driven by 
pinion wm, and hand lever 
Che inventor is Max Jensch of Bremen, 


LeerTriany 





Phe accompanying illustration shows 
portable burner in operation while sku 
drying or baking molds Where the old 
burner as employed in’ baking molds it 

frequently found inadvisable to apply 
the flame direct, and to overcome this 
difiiculty a drying box, as shown, has b 
devised for use in connection with port 
able burners. This consists simply of °a 
sheet-iron box fitted with handles for con 
venience in moving about the foundry 
It 1S lined with asbestos sheeting and con 
tains an opening at one end through which 
the flame enters from a burner tixed in 
rame riveted to the box 

This box is placed over the mold, t 
which a lear unitor heat is retlected 
nd it can be retlected downward from 6 
inches to 4 feet. In this way there 1s not 
nly no ash deposited over the mold, as 


is the case with charcoal, but the waste 














heat is absolutely eliminated 
The apparatus described is the product LAPOINTE KEYSEATING MACHINI 
of the Hauck Manufacturing Company of 


Brooklyn, N.Y. Lapointe Keyseating Machine 




















EE In operating th chine the teed 1 
: ted by tl ving leve toward the 
machi this bring roll on the the 
end ut so sl | truck d thrown ou 
b e macx 11 iT ] when t re iche . ] if 
point. In the meantime the depth of cut 
ve vn tl dex arm to t 
desired potnt each hol representing 0.01 
nel 1 he ed is taken trom the w ! 
do below a erat wedar ‘ 
ond behind tte forecm t ou 
ify e\ strok ( t rett t th 
ent wedge drops i the cutt ba 
ted is llow it to retur ut of contact 
age with the w ) 1 prevent dulling tts 
bes cutting edges 
. [he work is held on the table by the 


] - 
BOX FOR DRYING MOLD WITH TORCH forked arm, which 1s loosely hinged at 
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the back, and is forced down by the screw Automatic Shearing Machine can be clearly seen at the side and is ad- 
and handwheel shown. The arm can be " iusted in much the same way as planer 
raised or lowered at the back to accom or shaper feeds. As soon as the sheet 
modate pulleys of variety width. The table This machine has been designed to au- has been fed into position, a holding-down 


can be flat for straight work, or tilted tomatically feed stock so that strips of clamp, operated by the eccentric seen un- 
where the keyway is to be tapered. This any desired width, from 1/16 inch to 12. der the machine, holds the sheet firmly 
is made by the Lapointe Machine Tool inches, may be automatically sheared from during the shearing operation. The ac 
Company, Hudson, Mass the long sheet. The feeding mechanism _ tion of the machine is very simple in every 

respect, and this mechanism can be ap 





plied to machines already in use. It is 
made by Bertsch & Co., Cambridge City, 





Ind 





Universal Plate, Bar and Angle 
Shear 





his machine covers a wide range of 
sheet-metal work, being equally well 
adapted for boilermakers and architectural 





ir structural shops. It is always ready 
for any kind of work, and requires no 





changing, whether angle, plate or bar is 
to be cut. ‘The view in Fig. 1 shows the 
plate shear at the front, while Fig. 2 gives 
a good idea of the location of both the 
angle shears, which allow right or left 
angles of even or uneven legs to be cut 






to any angle up to 45 degrees. The 
angle shears operate at an angle of 45 






fice Pe ht 






degrees, and can be used together or 
singly, according to the work in hand. 











The clutch mechanism is designed with- 
\UTOMATIC MACHINE FOR CUTTING SHEET METAL out springs and is arranged to positively 























FIG. I FRONT AND SIDE VIEWS OF PLATE AND ANGLE SHEARS FIG. 2 
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op the knives at the highest poimt ot 
e stroke. The clutch lever can be swung 
any position to suit the operator. All 
e knives are driven from one pulley or 
‘tor, are strongly geared and the gear 
vers, in addition to acting as guards, 
rm an outer bearing for the gears which, 
turn, form a bearing for the eccentric 
iaft. This gives a very stiff and compact 
ichine, which can be built either for 
igle or double angles, and is furnished 
ith a turntable when desired. Each 
.ouble-angle shear is provided with a 
able and cutting different 
This is so designed that it clears 


gages for 


ingles. 
long sheets which are being cut by the 
plate shears. Bars may be cut in either 
the angle or plate shear. These machines 
ire made in five sizes by the Covington 
Machine Company, Covington, Va 


The Ajax Wrench Attachment 


lhe Ajax Wrench Company, Toledo, 
Ohio, is making an attachment for monkey 
wrenches which converts it into a pipe 
wrench with either smooth or 
jaws for iron or brass pipe, and a variety 
It appeals especially to the 


serrated 


of other uses. 
iutomobile operator, the garage or repair 
shops of any kind. 





Trade Opportunities in Peru 


By M. pe Moreira 


\ record of 10 years of peace and sane 


nd safe prosperity, and a healthy and 


remarkable increase in its commerce, en- 
titles Peru to the earnest consideration 


f American manufacturers. The geo- 


vraphical location of Peru is apparently 


ot well known by our manufacturers ex 
ept for the bare fact that it is located 
n South America. 

he republic of Peru is situated on the 
vest coast of South America, approxi 
ately between 1 degree north and 19 de 
rees south of the equator, and between the 
ist and 81st meridian, Greenwich time, 
1¢ total area being 700,000 square miles 
is bounded on the north by the republics 
f Colombia and Ecuador; on the east by 
\razil and Bolivia and on the south by 
hile. The population is estimated at 
000,000, and the principal cities are: 
ima, Callao, Arequipa, Trujillo, Cuzco 
nd Cajamarca 
The United 
xports to Peru, and is also, next to Eng- 


States stands second in 


nd, the country which has the most en- 
rprises there. The Cerro de Pasco rail 
ay, as well as its mines, are owned by 
‘ew York capitalists; the Inca Rubber 
ompany is also an American concern 
nd probably the one that has spent the 
ost money in the development of its 


lants. 
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New Docks AND STEAMSHIP LINES 


What Peru needs most to increase the 
wealth of the country is better means of 


communication, and the Government is‘ 


doing its utmost to further this. Lately 
a national company was organized and 
has decided to build a fleet of thoroughly 
uptodate vessels capable of meeting the 
present and prospective demands of the 
coast traffic. The enterprise was organ- 
ized under the name, “Peruvian Company 
of Steamers and Docks,” the building of 
docks being one of its proposed enter- 
prises. The company has also undertaken 
the construction of a floating drydock for 
the service of not only its own vessels 
but of others visiting the port of Callao 

In giving the order, Peru was sorry that 
it was not to American manufactures that 
it should go, but in the competition the 
price was against us, not that we could 
not compete with the English if we so 
desire, but because we place our profits 
at too high a figure. England, therefore, 
btained the order to build a floating dry 
dock capable of lifting a ship weighing 
7000 tons in two hours. This serious step 
taken by the Peruvians to facilitate water 
communication will result in establishing 
many repair shops and also the purchase 
of machinery for future work in the port 
of Callao, and will permit American man- 
ufacturers to dispose of some machinery 


and machine tools. 


A RAILWaAy For Openinc Up MINERAL 
DEPosITS 

One of the most interesting and most 
important subjects for the development 
of Peru is undoubtedly the railway for 
the Chimbote Coal and Harbor Syndicate 
[his syndicate has also a mole under 
construction, owns extensive  coalfields, 
and is prepared to fit up docks whenever 
the traffic warrants. The first section of 
the railway is 65 miles long and is just 
being completed. It will open up one of 
the richest and most populous districts in 
the country, from whence the products 
should find ready markets, not only on the 
coast but in the United States. In addi 
tion to the coal deposits, the route tapped 
by the Chimbote railway is rich in copper, 
silver and gold, and the opening of many 
mines is entirely dependent on its com 
pletion. 

The extensive coalfields owned by the 
syndicate are now in process of develop- 
ment, it being the intention to accumulate 
large stocks of anthracite and bituminous 
coal pending the completion of the first 
section of the railroad in order to be in 
a position to begin making exports at the 
beginning of 1910 

Samples of this coal have been re 
peatedly tested and found satisfactory, 
and improved coal-mining and handling 
machinery will find there a good market, 
especially because coal has now to be im- 
ported into Peru, and the owners of the 
Peruvian coalfields see before them a 
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great opportunity and realize the need o1 


modern and labor-saving machines. 


\ TRANSCONTINENTAL ROUTE 

Another opportunity for manufacturers 
of railway machinery lies in the grant 
given by the government for building a 
railway, which will be not only the most 
important one of Peru, but may become 
one of the principal railways of the world. 
This line is to connect a port of northern 
Peru with a navigable point on the Mar- 
anhao (Amazon) river, in order to give 
‘an outlet to the west for the products of 
the Amazon region and form a. direct 
route between the Pacific and the Atlantic 
oceans. 

This railway can only be compared with 
those which exist across the continent in 
the United States, to the railway built 
by the Russians some years ago to Man 
churia, or to the famous Cape-to-Cairo 
line, by which England desires to connect 
Egypt with the Cape of Good Hope. This 
new route across the South American 
continent will have an immense advantage 
over the other mentioned on account of 
being but 4oo miles long, the rest of the 
route being formed by the Amazon river. 
Thus by this relatively short railway the 
two terminals, Paita on the Pacific and 
Para on the Atlantic coast, which are 
3000 miles distant from each other, will 
be connected. The cost of the railway 
will be about $15,000,000, and work will, 
I understand, begin soon. 

The starting point could not be better 
chosen, as the port of Paita is one of the 
best on the west coast and is situated just 
opposite the greatest depression of the 
Andes mountains. The engines will have 
to climb only 7ooo feet, which is very 
little in comparison with the hight all 
other similar South American railways 
have to overcome 

The regions reached by this railway 
have, according to their altitude, different 
climates, some being cool, temperate and 
warm, and others dry and rainy, but all 
healthful and suitable for colonization 

PRODUCTIVENESS OF THE COUNTRY 

lhe consequence of such differences of 
climate is that nearly all kinds of products 
can be found. On the highest altitudes 
exist natural pastures where cattle and 
sheep are raised. On the next lower, all 
American plants, vegetables and fruits 
grow the year round. On the plain of 
the Pacific side, cotton, rice, olives and 
semi-tropical fruits grow in abundance, 
and on the plains to the east of the Andes, 
coffee, cocoa and tobacco give very rich 
returns to the planters, but the richest of 
all products in that region is the rubber 
tree. All the rubber produced there has 
to be brought 3000 miles down the river to 
Para. Over the railway to be constructed 
the rubber will go to the west instead of, 
as now, to the east. This railway will, 
therefore, be a source of great wealth, 
not only to the natives, but also to manuv- 
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facturers of various kinds of machinery, 
as without doubt new industries will start 


as the result of easy communication 


PETROLEUM 
\nother industry which ought to inte 
est American manufacturers is that of 
petroleum. From an historical standpoint 
the discovery of petroleum in Peru is very 


} 


interesting and dates from 1591, when 


Kather Acosta recorded that the captain 
of the vessel on which he sailed to Peru 
had seen naphtha floating on the sea near 
Cabo Blanco 


conceded the 


Later the Spanish crown 


petroliferous territory in 


Peru to Alonso Grandina In 1826 the 


Peruvian government regained possession 
of the property and sold it to the Senor 
Quintana, who in turn transferred to 


Senor Lama and from that time. through 


sale or bequest, it passed into different 
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hands until in 1888 it became the property 
of Dr. H. Weddl 

M. Lama also discovered petroleum in 
the neighborhood of Zorritos and formed 
a company in New York for its exploita 
tion The refinery in Zorritos is not 
equipped with modern machinery, and out 
have certainly 


machinery manufacturers 


reat Opportunity there, as the refinery 1s 


in the hands of men who are willing to 
do all in their power to augment. their 
output. The same can be said of. the 
refinery at Talara, which is similar to that 
of Zorritos, 


two small stills 


and which has two large and 


\m« rical 


facturers of machinery are. 


The opportunities for manu 


as it has prob 
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ably been seen, not as large as in Chile, 


but they are numerous enough to induce 
them to study carefully a country which in 
a very short time will have as many, if 


not more, industries than its neighbor. 





A Compensating Prony Brake* 


The apparatus consists of a_ special 


form of prony brake which adjusts its 


torque automatically to the friction be 
tween itself and the pulley on the motor 
These adjustments are automati- 
which 


snaft 


cally recorded by a mechanism 
traces a card or diagram from which it is 
possible to calculate accurately the aver 
age power delivered by the motor to the 
brake 

he torque for balancing a prony brake 
may be varied by adjusting the load on 
the end of the brake arm, or, keeping the 


load on the arm constant, by changing the 


effective length of the arm The latter 
P 
—_ = s —— Nag -. 
FIG. 4. Card No.2. Mean ordinate 
Speed= 668 R.P.M. Load on arm 
, lf NP New 
FIG. 5. Card No.3. Mean ordinate=1.93. 


Speed= 649 R.P.M. 


ee ee 


Load on arm 
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which balanced the center of gravity so 
that the brake was in equilibrium for all 
positions 

The recording mechanism for a brake 
which adjusts itself automatically by vary- 
ing the effective arm, must record the 
horizontal component of the brake arm. 
The following scheme was employed to 
do this. A pin A, Fig. 2, was fastened 
to a convenient point P on the brake arm 
in line with the center O and the point 
where the load is applied. This pin en- 


gaged with a vertical slotted piece B 


which was free to move only in a hori- 
zontal direction, and which was kept ver 
tical by means of a guide (square section) 
This 


gives the guide a motion equal to the hori 


sliding in bearings. arrangement 
zontal component of the pin’s motion. 

\ pencil was fastened in this guide so 
that its would against the 


point press 


recording ribbon and thus record the 
horizontal displacement of the pin’s mo 


tion, which when multiplied by the proper 


a By VI 
; SN 


1.92. Average effective arm — 33.065 


12.58 Ibs. H.P= 4.4. 
c—S. 


/ 


Average effective arm = 33.09. 


24.87 lbs. H.P.=8.47. 


PINS tte te 
a ae 


FIG. 6. Card No.4. Mean ordinate 


Speed - 649 R.P.M. Load on 
method was employed in the special brake 
built 


sym- 


developed by me. <A brake was 


as shown in Fig. 1, being made 


metrical about the axis of the motor shaft 
lhe key was removed from the motor 
shaft so that the pulley was free to turn 
on the shaft. The brake was then clamped 


to the pulley and tested to see if it was 


properly balanced. This was done by 
means of a small weight just heavy 
enough to overcome the friction between 
the pulley and_ shaft Che weight was 


applied alternately at points equally dis 
tant and on opposite sides of the center of 
the pulley 

The brake was found to be slightly un 
halanced, the center of gravity appearing 
to be somewhere near the point G, Fig. 1 
Ry an adjustment of weights at the points 


and /”’, an effective point was located, 


*Condensed from The Sibley Journal of 


Fnaineering. 


arm = 24.87 lbs. 


9. Average effective arm= 33.015. 


H.P. 8.46. Amer can Machiaist, N.1 


constant gives the horizontal displacemen 
of the point Q. 

The horizontal displacement of P wa 
recorded by causing the pencil point t 
trace a line on a ribbon of paper, moving 
at right angles to the direction of the mo 
tion of the pencil. The ribbon was drive 
by two rollers such that its motion was 
proportional to the speed of the motor: 
traveled a certain dis 
revolution of the motor 


1¢., the ribbon 
tance for each 
This was accomplished in the following 
way. 

A stud was screwed into the end of th 
motor shaft and connected to the spindl 
of a Starrett recording revolution count: 
through a positive acting clutch, as show: 
in Fig, 3 The dial of the revolutio: 
counter was connected to the feeding rol 


When th« 


clutch was thrown in, it drove the spindk 


by means of a rod, as shown. 


of the revolution counter at the speed ot 
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he metor, and the dial of the counter 
lrove the roll at 1/100 the speed of motor 
A stationary pencil point was adjusted 


o the moving pencil point so that it made 


. line on the ribbon corresponding to that 
vhich would be made by the recording 
encil when the brake arm was in the low 
st position that it was allowed to swing. 


\S USED TO DETERMINE Moror EFFICIENCY 


The efficiency of a motor is obtained 
y the following operation of the appa 
ratus. The brake being properly balanced 
load de 
ired) is put on the end of the brake arm 


nd the brake is tightened up so that the 


weight (corresponding to the 


rake arm takes a position somewhere bx 
ween the extreme positions it is allowed 


» swing. A ribbon of paper is put be 
ween the rolls and readings of the revo 
ution counter and wattmeter 


ire taken, then the 


Mtevrating 
clutch and wattmeter 


ire thrown in at the same instant and 


tter a certain period of time, say one 


ninute, they are both thrown out, and the 


eadings of the revolution counter and 


vattmeter are taken again The watt 


eter is thrown in and out by means of 


switch connected in its shunt circuit 


The average or mean effective arm is 


und by multiplying the average value 


btained, on integrating the record on the 
ibbon, by the constant and adding this to 
length of the arm for the 


The revolutions per min 


he effective 
west position 


ite are computed from the revolution 


ounter readings and the interval of time 


that the clutch is thrown in 


The mechanical output in horsepower ts 


2andP 
HP. = 
33,000 
here 
W Revolutions per minute 


d Mean effective arm in feet 


/? = Load on arm in pounds 
Che electrical input in horsepower may 


found by the formula 


watt hours «K 60 


E.H.P. = - _— —- 
746 X time in minutes 
> 
and = efficiency 
£.A.P. : 
Tests were made at the University of 
West Virginia on an 8-horsepower vari 


ble speed Stow motor at various loads 


nd speeds, 
Figs. 4, 5 and 6 are copies of typical 


irds and give an idea of the manner in 


vhich the friction between the brake and 


ulley varied. 





lhe production of pig iron for the first 
ilf of 1909, as estimated by the reports 
f the furnaces, indicates the gradual re 
very of the iron trade from the depres 
The total 
onths 1s 11,024,000 tons, which compares 
ith 6,918,000 tons in the first half of 1908 
nd with 9,018,000 tons in the 
f last year. 


ion of last year for the six 


second half 
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Forging the Cutters for O. K. 
Tool Holders 





By P. LH. Roginson 


Many who attended the demonstration 
of the Firth-Sterling Steel Company, at 
Newark, were much surprised to see a 
tool-holder used in the powerful planer, 
working at the same depth of cut, feed 
and speeds as the solid forged tool 
heavy cuts, at 


In planing or turning 


high speed, there are several things to be 


taken into consideration 
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peculiar but is explained by the fact that 
at the angle of shear the stock is crumpled 
and crushed and adheres to the tool pro 
sliding action 


tecting the edge, and the 


that curls the chip starts at a point back 
of the shear, or where the leverage is suf 
ficient to start bending thé chip 

Third, the tool must have the correct 


rake Dhe 


st be such as will separate the 


ingles of clearance and top 
top rake mu 
chip from the body of metal in a manner 

















FIG. I WORN « ER AND cH 
Phe first is rigidity. In ordet shot 
the best results there should le 1) tel 
no spring of the tool away from the work 
loo much importance cannot be attached 


to this feature as it is principle that is 


very Important to obtain the maximum rs 
sults from machines Fools of the solid 
heretofore considered 
builders 


powertul 


forged type «were 


necessary, as all machine-tool 


aim to build their machines mor 


than the cutting tool 


} 


Secondly, there must be a sufficient body 


of metal forged in the cutting point t 





rT >» DIE FOR FIRST FORGING OPERATION 
venerate © least possible heat in pre 
portion to ec met hoved 
Lastly, th i torged, hardened 
nd tempered st possible mannet 
thine which or long experience can 


Lead h 


lhe forgmg proces sed in making the 


QO. K. tool holder cutting points, is the r 
ult of long experimenting in the handling 
t high-speed steels and is of a very in 
restmy ture 

The first operation is the cutting up of 
the square stock into pieces that weigh 

















FIG. 3. PUNCHES 


rapidly soak up the heat generated by the 
friction of the chip against th 
This 


fuses the metal to th 


cutting 


point friction on cast-iron work, 


top face of the cut 
ting point. On steel, however, where the 
sliding action, the 


top face of the tool is 


chips have more of a 


worn away as 
shown in Fig. 1 


Che friction of the chip has worn a hole 


in this cutter nearly 1/16 inch deep, but 
the wear has also taken place 1/16 inch 
back from the 


cutting edge. This seems 


AND DIE FOR 


LAST FORGING OPERATION 


exactly the same as the finished forging 
This then heated, in a 
special furnace, of their own manufacture, 


to the 


square billet is 
proper forging heat and dropped 
into a hardened steel retaining die, upon 
a hardened steel punch that fits the profile 
of the die, 


Fig. 2 


both of which are shown in 

[he top punch is then entered into the 
die and under a 50-ton pressure the square 
billet is blanked to the shape of the pieces 
shown laying on the left-hand side of the 
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die in Fig. 2. The top punch is then with 
drawn and the blank raised, by the bottom 
punch, to a position on top of the retain 
ing die, where it may be grasped by the 
tongs and removed to the furnace to be 
reheated. 

It is next passed to another press and 
dropped edgewise into another retaining 
die having the profile of the finished forg- 
ing, and the operation is repeated under 
75-ton pressure. Fig. 3 shows the sec- 
ond retaining die, in its cast-iron plate, 
with the blank and finished forging lying 
on it. At the left is the top punch and 
holder and in the center the bottom punch 
and holder; the same type of holder being 
used on both blanking and finishing opera- 
tions. 

This method of forging cannot help but 
improve the grain of the steel. In all cut 
ting points the steel is used with the cut 
While 

been 


ting edge on the end of the grain 


this seems a small matter it has 

















FIG. 4. CUTTER AND ITS CHIP 


made the subject of careful study and ha 
proved an advantage of no small import 
ance. 

Another commendable feature of their 
forging system is the high pressure ex 
erted on the metal when forging the tool 
from the square to the finished shape in 
two blows, while the metal is 
walls of 


confined 
the retaining dies 
[his compresses the grain of the metal 
and is admitted by the makers of high 
speed steels to be an ideal method of forg 


within the 


ing cutting points 

In Fig. 4 will be seen the high-speed 
steel cutter and a chip removed with it 
in the size H tool, when turning locomo 
tive tires at the shops of the Market street 
elevated railroad in Philadelphia. This 
chip was taken at a speed of 12 feet per 
minute, with a %-inch depth of cut and 
7/16-inch feed, per revolution, on hard tire 
steel. All operations on the tire (5 in 
number) are performed by means of 
specially shaped tools, without disturbing 
the tool holder in the machine 
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Automatic Suction-pipe Condenser 
for Steam-driven Pumps 


By GustTaAF RENNERFELT 


Many attempts have been made to dis 
pose of the exhaust steam from a steam- 
driven pump by blowing it into the suction 
pipe of the pump. Some devices for such 
a purpose are on the market, notably for 
sinking pumps and mine pumps, and they 
operate with some degree of success. 

These devices have not proved entirely 
satisfactory for the reason that they fail 
to handle the air which is always con- 
tained with the steam. If air is blown 
into the suction pipe of a pump its suc- 
tion is apt to be lost, and the speed of the 
pump will be increased to a dangerous 
extent unless the steam supply is imme- 
diately cut off. In some of the coal mines 
in Pennsylvania automatic stopping de- 
vices are provided with old type suction 
pipe condensers, so that when the suction 
is lost by reason of air in the pipe the 
pump is automatically stopped. But the 
pump cannot be automatically started; it 
requires manual operation for priming the 
pump and for starting it again, and this is 
troublesome for the pump is generally 
located some distance away, and anyhow 

mine operator always dislikes to have 
pumps stop on odd occasions 

lhe accompanying illustration shows an 
automatic condenser of the type in ques- 
tion so designed that advantage is taken 
of the kinetic energy of the exhaust steam 
to effect a compression of the air within 
the suction pipe so that the air is driven 
through the pump and into the delivery 
pipe. The thus automatically 
reprimed whenever the suction is about to 
be lost. and all danger of the pump racing 
This condenser is installed 

suction pipe. and the 
connected to the nozzle 


pump is 


is obviated 
is a part of the 
steam exhaust 1 
A (see the 
The valve RB 


following the motion 


accompanying illustration) 
which acts like 
of the water. is ar 

in injector tube ( 


a foot valve 


ranged as shown with 
extending through the valve seat The 
suction pipe be 
water handled by 
open as 


steam entering into the 
comes condensed by the 
the pump The valve remains 
long as the suction 1s unimpaired, and ni 
iction takes place As 
however. as the suction is about to be lost 
by reason of an accumulation of air at the 
the valve will 
action will then occur. so 


injector soon 


top of the suction pipe 


close Inject T 
that water from the 


by the 


sump will be drawn 
steam through the injector tube 
causing compression of the air so that it 
is driven through the pump and its deliv 
ery pipe 
the pump, so that the foot valve opens 
and remains open until a certain amount 
of air is again collected at the upper end 
of the suction pipe when the same per- 
formance is again repeated 

This 


The suction is then restored to 


device is thus entirely automatic. 
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and it is operative up to a considerable 
hight of lift depending, of course, on the 
temperature of the water and the ratio 
between the amount of steam used and 
the amount of water delivered by the 
pump. If the condenser be located higher 
than the level of the sump a vacuum is 
given for the exhaust, the degree of 
vacuum being in direct proportion to the 
hight of the steam nozzle above the sur- 
face of the sump. While such a vacuum 
is, of course, desirable, the main object is 
to dispose of the exhaust together with 
the air contained therein, and this object 
is accomplished nicely by utilizing a part 
of the energy of the steam for compress- 
ing the air. 

It is not customary or practicable to 
install for all pumps high-priced con- 
densers giving a high vacuum because, 
aside from the question of price, such 
condensers are complicated and require 
than can be given to 


attendance 


more 


Water Ley 











se Am mM t, NI 
\UTOMATIC SUCTION PIPE CONDENSER FOR 
STEAM-DRIVEN PUMP 


them. It as more customary to exhaust 
the steam below the surface of the sump 
This cause 
whicl 


-ometimes as deep as 8 feet. 
a corresponding back pressure, 
however, is a small drawback compared 
vith other disadvantages, such as vitiat 


ing of the atmosphere and rotting 
timbers 

It would, therefore, appear that thi 
iutomatic suction-pipe condenser fo: 


pumps—although it cannot give a hig! 
vacuum—will by reason of its simplicit 
and low cost fill a long felt want 





In discussing before the Engineers’ So 
ciety of Western Pennsylvania, the prom 
ising field for the steel oil derrick, R. F 
Woodworth made mention of the fact th 
the total of wells drilled in 1907 in th 
United States for oil and gas was 22,76 
apart from which there was a large nun 
ber of salt wells, artesian wells and othe 
bores of great depth that made the vear 


notable one in deep drilling 
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Business Items 





For some time past a part of the general offices 
of the Whitman & Barnes Manufacturing Com- 
pany have been in Chicago and a part in Akron, 
Ohio. In order to give better service it has 
been decided to locate the general offices in 
Akron. 

The Garwood Electric Company has appointed 
the International Supply and Export Company, 
Bank of Commerce building, St. Louis, Mo., as 
its sales agent in Missouri, Kansas, Oklahoma, 
Texas, Louisiana, Arkansas, Mississippi, that por- 
tion of Tennessee and Kentucky within 70 miles 
of the Mississippi river, and all of Illinois within 
70 miles of St. Louis. 

The condition of improvement which the 
Westinghouse companies find their business 
has undergone during the past month, maintain 
the same steady rate of advance already noted 
during the previous months of the present 
year, assuring, before the close of 1909, a repiti- 
tion of the busy times of 1907. The Westing- 
house Air Brake Company, Wilmerding, Penn., 
has received a large number of orders for brake 
apparatus and friction draft gear. As an index 
of the improved conditions at the Union Switch 
and Signal Company, Swissvale, Penn., this 
plant is now employing about twice the num- 
ber of men of a year ago. In June, the Westing- 
house Electric and Manufacturing Company, 
East Pittsburg, Penn., enjoyed an improvement 
of 25 per cent. over its business of May. Switch- 
boards and auxiliary supplies, amounting approx- 
imately to $500,000, have been ordered by the 
Pennsylvania Tunnel and Terminal Company 
for the New York terminals and tunnels of the 
Pennsylvania Railroad. In line with the encour- 
aging improvement noted by the Westinghouse 
Machine Company the Philadelphia Rapid 
Transit Company has recently placed orders 
for two steam-turbine equipments, of 6,000 and 
12,000 kilowatts capacity respectively. 





Business Opportunities 


8. R. Horne, Morrisville, N. C., will establish 
a hosiery mill. 

Frielink & Bremmel, 
establish a candy factory. 

William Schaefer, St. Louis, Mo., carriage 
builder, will erect a new factory. 

The Kilby Locomotive and Machine Works, 
Anniston, Ala., will enlarge its plant. 

The Cleveland (Ohio) Worsted Mills Com- 
pany will erect a new $80,000 building. 

The Warren Leather Goods Company, Wor- 
cester, Mass., will erect a new building. 

The Jones & La Borde Boat Works, at Osh- 
kosh, Wis., was partly destroyed by fire. 


Wausau, Wis., will 


The Eng & Orr Foundry Company, Denver, 
Colo., has bought a site for a new foundry. 

The Olds Gas Power Company, Lansing, 
Mich., will erect an addition to its foundry. 

The Vulcan Iron Works, Denver, Colo., is 
erecting new machine and blacksmith shops. 

The Kieckhefer Box Company, Milwaukee, 
Wis., is rebuilding their plant recently burnt. 

Brown Bros. & Co., Gardner, Mass., chair 
manufacturers, will build an addition to plant. 

The Byron Weston Company, Dalton, Mass., 
will build a three-story addition to paper mill. 

The Minneapolis & St. Louis Railroad will 
spend $100,000 in enlarging shops at Cedar Lake. 

The Richlieu Knitting Company is erecting 
1 four-story addition to plant in East Utica, 
x. Us 

The shingle mill of the Wisconsin Bark and 
Lumber Company, Antigo, Wis., was destroyed 
y fire. 

Chas. E. Rogers, Jr., 112 Wall street, New 
York, is rebuilding sawmill in Brooklyn recently 
burned. 
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R. W. Rhodes & Co., Long Island City, N. Y., 
will build a three-story addition to metaline 
factory. 

The box factory of Knauer Bros., Jackson- 
ville, Fla., was destroyed by fire. Loss, about 
$10,000. 

The Phillips & Buttorf Company, Nashville, 
Tenn., contemplates the erection of another 
foundry. 

New addition to Block I shops of the Grand 
Trunk Railway at Port Huron, Mich., will soon 
be built. 

The Consolidated Safety Pin Company, Bloom- 
field, N. J., will erect additions to two of its 
buildings. 

The Corbin Screw Corporation, New Britain, 
Conn., has had plans prepared for a large addi- 
tion to plant. 

The Montague Mailing Machine Company, 
Chattanooga, Tenn., will erect two-story addi- 
tion to plant. 

The plant of the Diamond Lumber Com- 
pany, Green Bay, Wis., was destroyed by fire. 
Loss, $100,000. 

The Wisconsin Thread Company, of Chicago, 
Ill., will locate in Elgin, Ill., where a new plant 
will be erected. 

It is reported that the Diamond Iron Works, 
Ltd., Hammond, La., contemplates establishing 
an iron foundry. 

Fire destroyed the cut-up mill of the Oxford 
Paper Company at Rumford, Me., causing a 
loss of $100,000. 

The Pittsburg (Penn.) White Metal Company 
has awarded a contract for the erection of a 
new factoty building. 

The New York Central Railroad has com- 
pleted plans for machine shop and blacksmith 
shop at Lyons, N. Y. 

The De Soto Foundry and Machine Company, 
Mansfield, La., will build a plant for manufac- 
turing Tropenas steel. 


The Spaulding Manufacturing Company, Grin- 
nell, Iowa, may enlarge its plant for the manu- 
facture of automobiles. 

The W. Eddy Plow Company, Greenwich, 
N. Y., expect to build a new factory to increase 
the output of the plant. 


The Richard French Iron Works, Worcester, 
Mass., manufacturing builders’ iron work, has 
purchased site for a new plant. 

The J. F. McMillan Company, Minneapolis, 
Minn., has taken out a permit for an $80,000 
addition to its packing plant. 


The Peerless Motor Car Company, Cleveland, 
Ohio, has taken out a permit for the erection 
of a $30,000 factory building. 


The plant of the Termaat & Monahan Com- 
pany, Oshkosh, Wis., manufacturing gasolene 
engines, was partly destroyed by fire. 

The Peck Manufacturing Company, Warren- 
ton, N. C., recently organized, will erect mill 
for the manufacture of cotton yarns. 


Plans are being prepared for a four-story 
addition to the machine plant of the Schiitte 
& Koerting Company, Philadelphia, Pa 

The United States Steel Carporation has 
decided to construct a 50-mill tin plate plant 
and a 50-mill sheet steel plant at Gary, Ind 


The J. L. Lehman Company, of Lancaster, 
Penn., will establish a branch plant in Beaumont, 
Texas, for the manufacture of woodenware. 


William F. Marresford, 56 Pearl street, 
Brooklyn, N. Y., is in the market for second- 
hand milling machine in good condition. 

The Boston & Albany Railroad is to build 
a new modern roundhouse in South Framingham, 
Mass., to replace present wooden engine house 

The Compania Industrial de Guadalajara is 
to replace cotton mill at Guadalajara, Mexico, 
recently burned. New mill will cost $500,000. 

The Toledo (Ohio) Motor Company, successor 
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to the Pope Motor Car Company, is overhauling 
its plant and will probably need a new equipment. 

The Coralina Paper Pulp Company, New- 
bern, N. C., is planning improvements to cost 
$350,000. Three new buildings will be erected. 

The W. F. Norman Sheet Metal Manufac- 
turing Company, Nevada, Mo., will build an 
addition which will double the capacity of its 
plant. 

The Reliance Motor Truck Company, Owosso, 
Mich., will build additions to its plant, which 
will make it about five times as large as it is at 
present 

The Shull Steel Casting and Manufacturing 
Company, Canton, Ohio, is erecting an addition 
to plant which will provide more space {for 
foundry. . 

Plans and specifications are on file at the 
Chamber of Commerce, Jackson, Mich., for new 
factory for the American Gear and Manufacturing 
Company. 

The Richards Manufacturing Company, Auro- 
ra, Ill., is making plans for an addition to its 
plant. The company manufactures hardware 
specialties, 

The International Lead Company, of New 
York, is erecting a factory in Bayonne, N. J., 
for the manufacture of lead pipe and other 
lead goods. 

The Brecht Bros. Butchers Supply Company, 
Denver, Colo., will erect a new five-story building 
for the manufacture of butchers’ implemente 
and supplies. 

The Stevens & Thompson Paper Company, 
Middle Falls, N. Y., contemplate building an 
addition to mill and develop the water power 
on the property. 

The Ford Automobile Company, Detroit, Mich., 
has erected a new building to be used for assemb- 
ling and storage. The company will also erect 
&@ power house. 

The Seagrave Company, of South Columbus, 
Ohio, contemplates erecting an addition to 
its plant. The company manufactures fire- 
fighting apparatus. 

The Dahlquist Manufacturing Company, Soutb 
Boston, Mass., will be in the market for modern 
equipment for a new factory for the manufacture 
of copper range boilers, 


{_The roundhouse of the Northern Pacific 
Company, at Jamestown, N. D., partly destroyed 
by tornado some time ago, is to be rebuilt. 
About $60,000 will be spent. 

The Wheeling (W. Va.) Mold and Foundry 
Company has closed a contract for the erection 
of a 25-ton steel casting furnace, and will also 
install brass cutting machinery. 





New Incorporations 





The Quachita Power Company, Little Rock. 
Ark., has been incorporated with $50,000 capital, 

The Safety Wrench Manufacturing Company, 
New London, Conn., has been incorporated 
Thomas F. Foran, president and treasurer. 

The Syracuse Chilled Die Company, Syracuse, 
N. Y., has been incorporated to manufacture 
dies. Capital, $10,000. Incorporators, E. P. 
Schram, Arthur Sjohim, J. F. Ullman. 

The Alexandria Repress Brick Machine Com- 
pany, Alexandria, Va., has been incorporated 
to manufacture brick machinery. Capital, 
$25,000. President, E. L. Cockrell, Woodbridge, 
Va. 

The Ontario Pump Manufacturing Company, 
Rochester, N. Y., has been incorporated to manu- 
facture pumps. Capital, $10,000. Incorpora- 
tors, T. T. Grasser, R. R. Stitch, W. S. Hall 
and others , 

Bogart Gas Power Engineering Company, 
Buffalo, N. Y., has been incorporated to manu- 


facture gas engines, motors, ete. Capital, 








66 


$25,000. Incorporators, 5S 
Venable, etc. 


The Standard Typewriter Company, Groton, 


N. Y., has been incorporated to manufacture 
typewriters Capital, $1,000,000 Incorpora 
tors, C. B. Brown, Hoosick; E. J. Forhan, J. J 


Harper, Groton 

The Metz 
N. J., has 
automobiles, motorboats, engines, 
$25,000 Incorporators, J. M. B 
Holden, P. J. McGinnis 


The Bolte Manufacturing Company, 
Neb., manufacture 
cement mixers 
$50,000. Incorporators, T. H 
J. 5. Minton, D. H. Miller 


Automobile 
been 


Company, 
manufacture 
ete. Capital 
Ward, 8S. F 


incorporated to 


has been incorporated to 
machines 


Bolte, D 


and block 


The Greenfield Bottle Company, Jersey 


City, BN. v.. 


Pape I 


has been incorporated to manufac 


ture paper, pape bottles, etc. Capital, 
$1,100,000 Incorporators, E I Greenfield, 
Ek. H. Johnson, J. R. Turner 

The Acme Column Company, Jersey City, 
N. J., has been incorporated to manufacture 
fireproof columns, iron, steel, ete. Capital, 
$50,000. Incorporators, J. J rresidder, E 


N. Y 
Machine Company, 
been¥incorporated. Capital, 
Sutcliffe, W 
rhe company will manu 


Naumann, G. D. Benham, Brooklyn, 


Anderson Winding 
City, N. J., has 
$50,000 Incorporators H 
O'Connor, C. E. Fist 
facture electric magnets, 

Abell 


Chicago, 


Jersey 


motors, dynamos, etc 


Equipment Manufacturing Company, 


machine 


has been incorporated to conduct 


a general shop, foundry, car building 





and manufacturing business Capital, $35,000 

Incorporators, O. J. Abell, E. M. Sweet, F. W. 

Sweet 
New Catal 
ew alalogs 

Halcomb Stee Compan Svracuse, N » # 
Catalog and Hint on Steel Illustrated, 7S 
pages, 4x6 inches, cloth 

Graham Nut Compan Pittsburg, Penn Cat 
alog of nuts, bolts, washers, rivets, et¢ Illu 
rated, 76 page 1x6 inche paper 

rhe Ajax Wrench Company, 2 Bridge street 
roledo, Ohio Catalog of Ajax wrench Illus 
trated, 14 page 3x6 inches, paper 

I Cc Sanford Manufacturing Company 
Bridgeport, Conn Folder illustrating and de 
scribing portable oxy-acetylene welding machine 

The Linde Air Products Company, Buffalo, 
N. ¥ Catalog describing Fouche oxy-acetvlene 
blow pipe, ete. Illustrated, 34 pages, 6x9 inches, 
paper, 

Grant-Hoover Ball Company, Merchantville 
N. J. Catalog “and price list of steel, brass 
bronze and Jecast iron balls. 8 pages 34x6 
inches, 

National Brake and Clutch Company, 16 
State street, Boston, Mass Pamphlet. showing 
recent applications of cork inserts. 34 pages 
6x9 inches 

The Triumph Electric Company, Cincinnati 
Ohio Bulletin No. 361, describing induction 


motors in a piano*factory 
7x10 inches 


Illustrated, 8 pages 


J. H. Williams & Co., Brooklyn, N. ¥ Cata 
log of iron, steel, copper, bronze and aluminum 
drop forgings Illustrated, 120 pages 6x9 
inches, paper 

American Stea (Gauge and Valve Manu 


facturing Company 
Mass 
glass guard 
The G. M 
Meady ikke 


vises, 


208 Camden street Joston 


descriptive of 


Illustrated. 
Yost 


Penn 
wrench 
24 pages, 5x64 


Circulars positive vater 


Manufacturing Company 


Catalog of various 
bulb holder Illustrated, 


paper 


types, 
electric 


inches 


Ginsburg, J A. 


Paterson, 


Kearney, 


Capital, 
Wort, 
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Westinghouse Electric and Manufacturing 
Company, Pittsburg, Penn. Booklet describing 
application of small motors to office, store and 
shop service. Illustrated, 34x6 inches 

Wickes Bros., Saginaw, Mich. Catalog A, 
describing vertical and horizontal plate bending 
rolls, punches, shears, riveting machines, flanging 
Illustrated, 40 9x12 inches, 


presses, etc pages, 


paper. 

The International Acheson Graphite Com- 
pany, Niagara Falls, N. Y Folder No. 295C 
describing electrodes, dry battery filler, paint 
pigment, graphite for lead pencils, general 
lubrication, graphited greases, etc 

The Electric Controller and Manufacturing 


Ohio Booklet entitled 
being a series of five 


Cleveland, 
Motor Control,” 


Company, 
“Electric 


articles by A. G. Eastwood, president of the 

concern. Illustrated, 44x64 inches, paper. 
Hess-Bright Manufacturing Company, Phila- 

delphia, Penn Sheet No. 37, Series 336, illus- 


trating and describing drill press spindle thrust 
ball-bearing mounting and Sheet 38, Series 336, 
describing cranehook thrust ball-bearing mount- 
ing. 
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Wanted 
eood order 
street, New 


buy or for 


AMER 
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Box 
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tool 


tools 
Dolan, 


saving, 
Ill. 


and 
New- 


models 
Chase, 


hine 
work 


cutting lathe in 
East Fifty-third 


Seven-inch 

McKay, 
York City 

A large foundry and machine shop 
to add to present lines of manufacture 
126, AMERICAN MACHINIST 

Machines designed; automatic special 
tical working drawings. C. V Pitman, 
Frankford Ave., Philadelphia, Pa 

Special machinery accurately 
machine or turret lathe work 
ert. J. Emory & Co., Newark, N 

Light 
duplicate parts 
MacCordy Mfg 


Wanted—A 
or 3 Brown & Sharpe preferred 


screw 


153 


desires 
Box 


Prac- 
3519 


built 
solicited 
J 


Screw 
Rob- 


and 
etc. 


machinery 
tools, jigs, 
N. \ 
cutter grinding machine, No. 2 
McKay, 153 


medium weight 
built to order 
Co., Amsterdam, 


and 


Kast Fifty-thrd street, New York City 

We design and build all kinds of light ma 
chinery including dies, fixtures, tools and 
model work The Matson Machine Co., Bethel, 


Vermont 


Wanted—Designs and prices of machines 


for tapping iron pipe fittings two to six inch 
Box 126, AMERICAN MACHINIST 

Metal specialties manufactured; models, 
dies and special machinery Inventions per 
fected; correspondence solicited W. E. Vil- 
linger, Williamsport, Pa. 

Am in market for a machine for coiling cop 
per pipe of various sizes, say five-inch coil of 
three-quarter inch pipe, number eighteen gage 
James W. See, Hamilton, Ohio 


July 22, 1909. 


I have an unusually good proposition. Wish 


to connect with firm desiring additional line 
of manufacture. Would consider organization 
of new company. Box 387, Am. MA. 

Purchaser for No. 2 Farwell milling mae 


chine, Grant hobbing machine and Gisholt tool 


grinder; all practiaclly new and in A-1 condi- 
tion. Box 408, AMERICAN MACHINIST. 
Wanted—To sell or negotiate machine 
patents, patterns, etc.; big market and good 
profit; highest possible indorsements ; $10,000 
to $25,000 backing required. “Builder,” 808 


N. C. Ave., Washington, D. C. 

A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
zood agencies for machine tools of all kinds, 
Apply Box 189, AMERICAN MACHINIST. 

Wanted—Machinery to build (special line 
for Canada) or would build on royalty, or would 
consider manufacturing proposition. Have gen- 
eral machine shop equipment and exceptionally 
low costs. Box 424, AMERICAN MACHINIST, 

A large well equipped machine shop on the 
south side of Chicago would like some work 
outside of its regular line; factory is equipped 
to do small and moderately heavy work; 
also experimental work; has good railroad 
facilities. Box 428, AMER. MACHINIST. 






Situations Wanted 


Classification indicatss address oj 


advertiser, nothing else. 


present 


CANADA 


Wanted—-A position as toolroom foreman; 


20 years’ experience, chiefly on fine work, sub- 
press dies, jigs, gauges, etc Will be at liberty 
15th August Box 418, AMERICAN MACHINIST 


CONNECTICUT 


Practical mechanic; broad experience = as 


general foreman, on general jobbing and con- 
struction work, good executive ability; best of 
references; will go anywhere, middle west 
preferred Box 400, AMERICAN MACHINIST 
DELAWARI 
Mechanical draftsman, experienced mostly 
on machine tools, wishes to change $0x 
S58, AMERICAN MACHINIS1 
ILLINOIS 
Superintendent of old and well known ma 
chine shop in Chicago is seeking change: age 
14: good reference. Box 429. AMER. MACH 
Machine designer with 20 years’ experience 


on machine tools, sheet-metal working ma- 
chines and dies, and on tools, jigs and fix 
tures, wants work tox 452, AMER. MACH 

Wanted—lPDosition as superintendent by a 
man experienced in modern machine shop 
and foundry practice: a good organizer and 
executive who can increase output and re 
duce costs Address Box 435. Amer. MacH 

INDIANA 

A natural born mechanic and foreman, A-1 
machinist and diemaker, expert on punch 
presses, successful organizer, also in handling 


responsible position 
with good recommend, open for engagement 
in two weeks; good foreman position will be 
accepted; married man, age 29 Address 
M. N., P. O. Box 61, So. Whitley, Ind 


men, at present holding a 


MASSACHUSETTS 
Position by assistant superintendent, thor 
oughly experienced in machine shop practice, 
tool design and modern manufacturing 
methods: practical, systematic and_ success- 
ful manager of men: age 38; married. Ad 
dress Box 431, AMERICAN MACHINIST 


MISSOU RI 


Superintendent or foreman on light or medium 
interchangeable work; up-to-date on latest 
shop methods and system of cost keeping; good 
manager of help, practical mechanic or de 


signer Address Box 422, AMER. MACHINIST 
NEW JERSEY 
Mechanical engineer, graduate, with sev- 
eral vears’ experience in general machinery 
gas engines, automobiles and pumping ma- 
chinery, desires responsible position Age 28. 
Box 390, AMERICAN MACHINIST. 


Position as superintendent or general fore 


work ; 


man on interchangeable 20) years’ ex 
perience: competent to take charge of de 
signing tools, jigs and fixtures fer drilling 
milling and grinding, caming automatic 


screw machines and press work successful In 
organizing and handling help; age 38; A-1 
reference. Box 436, AMERICAN MACHINIST. 
Productive engineer desires to make 
change : up-to-date on high-speed steel, speeds 
and feeds: understands piece work and prem 
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Gages Used in Making Comptometers 


Gages for Alining Assembled Machine and Testing Accuracy of Machine 
Work on Levers, Rods, Cams, Gears, Pawls, Etc., also Thickness of Metal 





EDITORIAL CORRESPONDENCE 


The comptometer, which 1s 


machine made by the Felt & Tarrant 
Manufacturing Company, Chicago, IIl., is 
made so that all the parts are interchange 
} 


le, and any of the parts in any column 


of the machine can be changed in from 


to size in order to make each figure regis 
ter correctly, as well as to carry from one 
column to the other when 10 has been 
When the total is 
lever is pulled that cancels the whole thing 
the columns back at 0, so 


reached obtained a 


and places all 











P=. _— Pe ee ae ee i el 
a i ee i cl te et pe 








FIG, I. 


10 to 15 seconds, and the machine will 
work perfectly without any adjustment 
thereafter. 

The numerous parts which enter into 
the construction of the machine are small, 


and each part must be machined exactl) 


GAGING DIFFERENT PARTS OF ASSEMBLED FRAME 


t 
figures 
The machine is built with 


iat it can start adding another set of 


different 
numbers of columns; thus, an eight-col- 
umn machine will add sums up to one 


unit less than 100,000,000; a ten-column 


machine will add sums up to one unit less 


than 10,000,000,000, and so on. The parts 
which enter into the construction of one 
column are the same as the parts which 
go to make up any 


other column, there- 
fore, to make different sizes of machines 
really means the adding of duplicate col 
umns and having a case big enough and 
rods long enough to fit. 

To build this 


class material, so it will wear well, and 


machine requires first 
very fine work in machining the different 
When the 

requires 
numerous gages to check up the work and 


see that th 


parts, so it will be accurate 


parts have been machined it 


different parts are exact in 


size and shape For that reason the gages 


are one of the most important things in 
the manufacture of this machine, and the 
toolmaking department is, therefore, an 


important part of the shop 


2AME GAGI 
lhe largest gage that is used is shown 
1 Figs. 1 and 2 This is really a com- 
bination of gages, as it is made to gage 


four different places on each column of a 


10-column machine [The same gage is 
| for izing smaller machines, and 
when at ‘ght-column machine is gaged 
it merely means that the two or three 
levers at or ide do n uch anything, 
and, consequently, remain idl 
Cher are four bank f 10 levers each 
n the gage, making 4o places on a 10 
column machine that are gaged after the 
frame | heer mbled There is a 
ne scribed on the nter of the end of 
ch leve l sponding line on 
the plates on which the levers rest. These 
two lines must come exactly together be- 
fore tl embled frame can be passed 
on for further perations The levers 
are multiplies of 6 to 1, therefore any 


error in the machine is magnified, at the 
end of the lever, to six times its actual 
size, and as the scribed lines on the lever 
and plate must come in perfect alinement, 
the exactness of the work can be appre 
ciated 

[he completed comptometer with the 
case off is shown in Fig. 3, so as to give 
an idea of the number of parts in it, their 
size, and the work which each has to do. 


GAGING FRAME SIDE 


The frame side, one of which goes in 


each column, is shown in Fig. 4, after it 
has been repunched As will be 
there are numerous small holes in it and 
these have all 


seen, 


been put in with a punch 
press \fter the frame side has bes n re- 
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for gaging the play of the lever. For this 
the gear and pointer E is put on the gage 
plate, the arms AA and B thrown out of 
the way, and when the lever is moved to 
its highest point, the pointer must come 
shown at its end. 


between the two lines 


When the segment lever is moved to its 
lowest point, the pointer must come be- 
the the 


end of the small spring on lever C. 


tween two lines shown at lower 
This 
insures that the lever is correct and ready 
to assemble in the machine 

GAGES FOR CANCELING SEGMENTS 


CAMS 


AND 


By Fig. 6 is shown the gage for gaging 


the canceling segment. This determines 
the proper relation to each other of the 
teeth, pivot, and roll. Thus when the 


segment is placed over the pin F, the sec- 
ond third teeth should straddle the 
projection on the block G, and the lever 
H, which has a bearing on the roll, must 


and 


have its scribed line come in exact aline- 
ment with the line on the plate. 

In Fig. 7 is seen the gage that is used 
for the canceling shaft cam, after it has 
the shaft. The shaft is 
placed in two bearings on the back of the 
machine, the until it 
touches the side of the bearing. It is then 
the clamps //. The 
periphery of the cam and its squareness to 
the shaft is gaged by the the 
three different 
When the cam is 
center of the lever pointers will be in 


lines on the block 


been riveted on 


and cam slid in 


fastened there by 
levers on 
the 
line in the 


elevations ot 


correct, the 


gage. 


alinement with the 


STRAIGHTENING AND GAGING Robs 


combined gage 
notched 


In Fig. 8 is shown a 
and straightener for the canceling, 
rods. The rod is shown to the right of 
the halftone, back of the nurled knob and 
also in Fig. 9 

The rod is placed across the machine so 
the screw, which is turned by the handle 


Che block 


that holds the screw moves back and forth, 


L, will have a bearing on it 





FIG. 2. FRAME GAGE AS IT STANDS ON PEDESTAL 

punched it must fit over the 15) square must also just pass and touch the segment 
topped harp-cornered pins which are lever when the arms A 4 are touching the 
in the vage plate, as shown in the cut. bumps, as shown. 
The holes must fit the pins exactly, and It is next used after milling the teeth, 
the piece must go on without any undue’ on the end [he segment is held in po- 
pressure being brought to bear, or with tion by the spring lever D pressing it 
out anv of the holes being sheared by the against the two arms 44. The gear 
pins, whi ire hardened [his proves tooth shaped point on the lever C must 
that it | been punched exactly to size then just fit between two teeth without 
and shap moving the spring lever D 

Phe thickne of metal in this frame lhe third place in which it is used, is 
side must also be exact, as when 10 ot 
them are used in the 1o-column machine ee 
it would throw the whole machine out « 
alinement if they were not The com 
pany, therefore, pays a big price for its 
steel plate, but for this it insists on w 
usual accuracy, as the variation of 0.00 


inch in the thickness of each frame would 


Om O.O10, and, there for 














make 10 of them 
the other parts would not work correct! 
(J AGING & SEGMENT LEVER 

In | g en the segment lever as 11 
is beine gaged (his gage is used in va 
ous W It 1 ed in the pu 
pre dep nen when repunchin tl 
hol he repunching must be s 

ura that the tw litthe arms AA will 
just touch the bumps on the lever, an 
not move the spring lever ), which holds 
the segment in position, it being located 
at the end to the left by a pin. Lever B FIG. 3. COMPTOMETER 


WITH CASI 


OFF 
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FIG. 4 FRAME SIDE AND GAGE ON WHI 
Sh 


he across the machine, on a rod, thus the be moved away irom it by the eccentric GAGIN¢ 


C- end of the screw can be made to bear on fermed by the two rods that reach across The 


he any part of the rod that is crooked and the machines; this being turned by th 


er this straightened by turning the handle L. nurled knob rl bars are hardened 


HE ACCUMULATOR 


gage shown in Fig. to is used for 


two gears, the pawl on the under side, and 


very important that they should one of the ten pins in the wheel; all be 
1e- narked J, have a bearing on the flat spots be perfectly straight , 


ged at th me time Che accumu 


ist The eight levers, similar to the one and it is 


on the rod and when this is straight the On the 
ed other end of all the levers will just touch 
las the flat bar K. When the rod is being sition in the gag On the bottom of 
is bent for straightening, the levers J can in Fig 


T < lar in . rc 
9. The rod is clamped in the first these. ; nsequently not shown, are 
he 


7. , +} ha < et , 
end of the bar is fastened a ator consist f two gears that are about 
small gear and if the teeth are in the right’) 1/;6 of an inch apart, as shown in po 
position, it 1s proved by the gage shown 


~ 




















age 
1 FIG. 5. GAGING SEGMENT LEVER FOR REPUNCHING, GEAR Cl ING AND PLAY 
1e¢ 


ot 
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FIG ) LAM NG GEAR TEETH IN RELATION 
> sO 
idle 
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— FIG. 6. GAGING TEETH, PIVOT AND ROLL ON — * 


CANCELING SEGMEN1 = ase ee eo 2 

















FIG. 8 AGE FOR s IGHTENING THE RO 








Nat spot the amy n top olf the gag 


and the small rod to the right that serves M 
as a handle, is lifted uy [his raises 

; tooth that must just fit between tw 
- teeth in the 


FIG. 7. GAGING PERIPHERY OF CAM AND ITs _ the 




















gear wheel, and proves that FIG. 10. GAGING TEETI OTH WHEELS IN 
gear is properly located, in relation 


RELATION TO AW! ND Ns ON 
SQUARENESS TO SHAF1 to the flat part 











two plates with 1o pins between them, to 
] 


correspond with the 10 numerals. On the 


bottom of the lower plate is located a 


located in the gage 











Fit ;AGING TEETH OF GEAR AND RATCHET 
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\GING TEETH IN RELATION TO 

HOLI 




















AGING ANY OF THE IO HOLES 
t vl and 10 pins will come. in the 
prope vosition, the handle W is then 
shed 1 to see if the tooth, which is 
located on its other end, will fit in the gear 
teeth I ti lower wheel After this th 
lever N is brought into position to sec 
that its tooth fits into the teeth of the 
upper gear wheel. When this fits properly 


the pointer will swing around to the zero 
mark. At the 
bar which must fit the two pins shown on 
either of the gage and th 
hold it in 


left of the gage is shown a 


side pivot of 


the accumulator, to position 


while it is being gaged 
leEsTING LOCATION OF GEARS AND A‘ 
CURACY OF DRILLING 
lhe ratchet pinion shown on the gag 
in Fig. 11 fits over the ratchet on the bot 


tom of the accumulator shown in the gage 


in Fig. 10. This ratchet fits over two pins 


in the gage plate that are indicated by the 
arrows The ge has a 


gag 


sliding bar of the 
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single tooth on its end, which must come 
in perfect mesh with the gear teeth when 
it is moved in by the handle to the left. 


[his shows that the gear is properly 
located. 

The gage above this is used to gage the 
internal teeth of the ratchet that are on 


the under side of the piece, as shown. 
When the pin enters the central hole the 


projections on the gage must just fit 


two 
into any two teeth of the ratchet. 
In Fig. 12 is shown the style of gage the 


used on all gears when milling 
A certain spoke in the wheel 


company 
the teeth. 
to the right of the gage must fit 


between 


the two pins shown in the gage, and the 


tooth on the block O must just fit between 

















GAGING SIZE AND SHAPE OF 


ESCAPEMENT 


FIG. I4 

















FIG. 15. GAGING FLAT SPOT 


two teeth of the wheel 
The gage shown in Fig. 13 is used for 
shown in the 


gaging anv of the 1o holes 


and shows any defect that 


piece below If, 


might occur in the drilling. The piece P 
a pin on the bottom of 
it with two diameters; fits 
in a hole in the lever, and the other in any 
10 holes drilled in 


When the piece 


is loose and has 


one of which 


one of the a circle, in 


the piece being tested 
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is in the gage, and the pin in one of the 
holes, the center line of the pointer must 
line up exactly with the line scribed on 
the gage block. 


GaGES FOR ESCAPEMENTS, CANCELING GEAR 
AND SUBTRACTION PIECE 

The main piece of the escapement is 
shown at the top of Fig. 14, and after 
forming, this must fit the gage under it. 
At the bottom of the picture is shown the 
same piece after it has been lapped on 
three surfaces, or contact points, and it 
must then fit in the gage above it. These 
surfaces are lapped in a filing machine 
with an Arkansas stone, and must shut 
out light, when looking through the gage. 

At the right of Fig. 14 is shown the 
carrying cam of the escapement. This 
has the central hole punched and the two 
small holes on each side of it drilled. 
These holes are gaged by slipping the 
piece over the three pins in the gage above 
it, then turning it end for end and trying 
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FIG, 10. GAGING SUBTRACTION PIECE 

















FIG. 17. GAGE FOR CARRYING HOOK 


it again. If it goes on both ways it shows 
that the holes are perfectly in line, drilled 
and the correct distances 


straight, are 


apart. 
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At the left of Fig. 14 is shown a drill room exactly the right shape, and not Another gage was made for the inspec 
jig for drilling the 10 holes in the piece require any bending or twisting afterward. tion department, as shown in Fig. 19, so 
above it. This shows the method used in The piece is gaged in four places at the all the carrying detents could be gaged 
making jigs same time and the lines in the center of on it; that is, the right- and left-hand of 

The gage shown in Fig. 15 is used for the pointers must come in perfect alin both the straight and hooked pieces. This 
gaging the flat spot on the hub of the ment with the lines on the plate gage has a number of levers with indicator 

‘ 
4 
d 

FIG. 18. GAGES FOR HOOKED AND STRAIGHT FIG. 20. GAGING MAIN PIECE OF CARRYING BELL CRANK 

CARRYING DETENTS 
gear, in its relation to the teeth, its flat he lower gage in Fig. 16 1s used for points, all of which are multiples of 8 to 1 
ness, and the depth of milling. The end straightening the key stop and the pointer except one, and that is 16 t his 
of the lever must come to a certain line coming to its line indicated when the piece’ gage tells when the proper curve has been 
on the plate to show that it has been has been properly pressed to shape The given the ears of the detents by the press 
flattened the proper depth, and the lever carrying hook is shown at the bottom of die and when the point that | ks over 
nust have a bearing clear across the flat Fig. 17, and it is gaged in two places by the escapement are correct It also 
spet, when the gear fits over the tooth on the gage shown above it acts as a check on the gag wn om 
lig. 18 

CARRYING DETENT GAGES When the opposite hand of piece 1s 
The straight and hooked carrying de being tested the pin with the nurled knob 
tents are shown to the right of Fig. 18 on the top of the plate is pulled out, the 
and their respective gages to the lef handle under the plate is reve | to the 
[hese pieces are gaged in three places by Opposite end, and the pin put i hole at 
the levers shown, the pointers of wl tl en Only the levers which gage 





























FIG. 19 ANOTHER GAGE FOR THE CARRYING 


DETENTS 


he block, and the two holes over pins in 
the gage plate 
The subtraction piece, shown located on 


the upper 


bent in 
rhis piece must come from the press 


gage in Fig. 16, is 


a 


10 


must come to 
plate Uhese 
right- and ke 
two other ga 


those shown, 


2! 


the 
tne! 


carrying 
ft-hand, 


ne 


ges 


are used. 


GAGES FOR FRONT 


INTERSECTION AND PAWI 
yer lines on the one pi ( wn, as the others can 
detents are made not be located on the plate at the same 
and consequently time. This is a very complicated gage, 
opposite hand to nd took $450 worth of a toolmaker’s time 
n making 1t : 








Iso 


BELL CkANK AND FRONT INTERSECTION 
(J AGES 


lhe gage that is used for the main piece 


of tl carrying bell crank is shown in 
Fig. 20. When the piece is in position, 
and the long lever G is pressed to the left 


f the three point 
The 


under 


as far as it will go, all 


ers must be exactly on their lines. 


levers R and S are made to swing 


the piece and just touch without raising it, 
while the side of the chamfer must touch 


in passing without undue pressure Chis 
































FIG, 23. GAGES FOR PIECE SHOWN 


makes six points that are gaged on the 


one piece and each one must be absolutely 
correct 
The front intersecting and its 


piece 
pawl are gaged on the two gages shown in 
Fig. 21. The 

the 
it comes from the press room, with all of 
the holes All of th 
holes accurate 


piece can easily be pressed down over the 


front intersecting piece is 


shown in upper left-hand corner, as 


repunched eight 


must then be so that the 


AMERICAN MACHINIST 
the half 
a tight fit without 


the 


pins, in the gage to the left of 


g 
tone, and each hole be 
any of them being sheared by sharp 


edges of the square-topped pins 


two places, on the 


The pawl is gaged in 


the left, have been 


race ? 
gage oO 


- 1 
1iter they 


milled. The two pieces are then put to- 


with 
the 


gether, and three places are gaged 
the Che 
center of each pointer must come exactly 


to the corresponding line on thx 


the gage in center line in 
plate be 
fore the piece is passed 

The gage in Fig. 22 gages the length of 
the pawl after the end has been milled, 


and the upper gage is to show that the 
counterbore has been given the proper 
depth 

The four gages shown in Fig. 23 are 
used to gage the piece shown in the cen 
ter. The one in the lower left-hand cor 
ner is to show that it has been milled 
to proper form, the one in the upper left 


hand corner is to gage the depth of the 
1 
i 


counterbore, and the one in the upper 
right-hand corner is to gage the length 
[he master gage, shown in the lower 
ight-hand corner, is used tor trying out 
the other gages, and also for testing the 
angle of the milled end of the piece 
These gages show the accuracy which 
must be used in making the comptometer 
well as the precision and skill which 
must be used in punching out the dif 


ferent parts, and milling, drilling or other 
| | 


] 


WI1S¢ machining them | his iccuracy 15 
due to the fact that the machine must be 
built that it will not make any mistake, 
nd so it will not be possible to make any 
matter how quickly the keys may be 


pressed 


Errors in Scales 


Unfortunately, I am oolmaker, also 


the owner of a 6-inch flexible rule, in 


fact, two of them, same make, same length, 


etc.; this is not all the tools which I own, 
however, as I have a pair of 3 inch 
dividers also 

I have been the owner of these rules 
for several years, having worn out two 


or three previous to these and _ thinking 
it a good plan to have two, so as to be 
able to locate at least one when wanted, 
[ made the double purchase 

Having settled down in a new position 


where the flexible rules are called upon 


for an unusual amount of service, either 
one or the other is pretty busy most of 
the I hav- 


time as are also the dividers, 


ing a great deal of spacing to do 

The other day I set the dividers to a 
certain size on one of the rules, as I had 
done perhaps hundreds of times. Wishing 
to be very exact I verified my setting and 
found the dividers were not as expected. 
I changed the setting and having every- 
thing in order started to die. 


lay out a 


When about finished spacing off the holes, 
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and 


cs 


the dividers 


not 


1 once more veritied 


found they were again quite as 


y spacing had finally grown 
said the 


pected, as n 
to about 0.015 inch over size. | 
number of unkind words and in 
the 


pected to 


usual 
would be ex- 


the 


manner a 
them 


about man 


say under circum- 
stances, then I proceeded to investigate. 
In setting the dividers to any given size, 
it was almost impossible to find another 
space on the rule of the same size. 
Evidently the maker had gotten a suff- 
cient number of graduations in each inch 
and seemed satisfied with his job. There 


were 32 in each and inch on 
one side, and the other had 64 without a 


No. I laid 


every 


miss, nevertheless, rule was 
aside in disgrace. 
No. 2, 

to the other, proved as unreliable as the 


This laid 


I then applied the test to a new 


Rule being a twin brother 


lirst. also was aside in dis- 
grace. 
g-inch heavy rule, and found the spacing 
to be 


Now why did it take several years to 


correct in every particular. 


find this out? The answer may be that 
the present work is more exacting than 
hat of previous years but this is far 
from correct, as these scales have seen 
several States and have done service in a 
variety of work 

It may be because one is liable to take 
things for granted and consider every 
thing correct which bears a certain maker’s 
name, or it may be that there are some 
things which we would think are cor- 
rect enough anyway, and we never think 
of testing them, or, possibly it takes a 
volmaker several years to discover an 
error. At any rate, while there was no 
stamping or marking on the rules to 


destroy their accuracy, the error was there 
find it out, 


took several 


and it 
but why did it take so long? 


years ti 





stated in a French 


best 


contemporary 
for 


and 


It is 
that the 
aluminum is an alloy 


soldering medium 
of that 
tin. The proportions vary according to 
the extent to the 
are intended to be worked; 45 parts of tin 
and 15 of aluminum forming a good solder 


metal 


which soldered articles 


for such as are to be shaped afterward. 
\ harder solder, but less easily applied 
with the soldering iron, is prepared by 
melting 4% parts of red copper, to which 
are then added 3% parts of zinc and 4% 
of tin, the heating being continued until 
In The 
Vetal Industry it is stated that the surface 
of all aluminum 
invisible coating of aluminum oxide, and 


a homogeneous alloy is obtained. 
is covered with a thin, 


that this coating forms instantly after the 
surface is cleaned; it is very refractory, 
in hydrofluoric acid 
It is necessary, therefore, to remove this 
coating of oxide simultaneously with the 
soldering operation, and this is best ac- 


and is soluble only 


complished mechanically by abrading the 
surface with a steel or brass scratch brush 
while the solder on the surface is still 


molten 
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The Chemical Composition and Physical Characteristics Adopted by 
the Navy fer Purchase of Tool Steel, Especially High Speed Steel 





BY 


It.is a noteworthy fact that many large 
corporations have adopted the method of 
purchasing on specifications the supplies 
and materials required for their work, 
awarding contracts only after competitive 
bidding among firms supplying such ar- 
This reducing 


the cost and places purchases on a proper 


ticles. method results in 
as regards the buyers and the 
that re- 


basis both 
In spite of 
sponsible firms will name the same price 


sellers. statements 
whether subjected to competition or not, 
it has occurred repeatedly that materially 
lower prices have been quoted on articles 
were 


under than 


paid on the same articles previously pur 


competitive purchase 
chased without competition. 

The chief objection to the method is th 
difficulty encountered in framing specifica 
tions which will permit competitive bid 
ding on equal basis and which also will 
insure the rec ipt of articles adaptable to 
the 
be effective 


purposes intended. Specifications to 


must not be drawn so 
stringently as to require characteristics 


which would add to the cost without in 
creasing the practical value of the material 
as regards its designed use; neither 
should they be so Joosely drawn as to in 
vite bids on materials of lower grade than 
actually desired or contemplated 
Departments of the Government are r 


quired by law purchase supplies after 


competition and the benefits of this system 


have been apparent for a long time 
Among the various branches of the Gov 
ernment the Navy Department is, un 


doubtedly, the largest purchaser of ma 
from a completed 


contract 


terials, which range 
battleship, at a total 
over $4,000,000, to smal! quantities of sup 
plies, for use in maintaining ships in com- 
mission, or for navy-yard work 
battleship, 

500 or 


price of 


In purchasing a elaborat« 


specifications, comprising more 
pages of printed matter, and a number of 
so-called “contract plans” For 
the purchase of ordinary supplies, specifi- 
each 


are used. 


cations, not so elaborate are used, 


covering a particular class of material 
The list of specifications for materials 
used by the Navy Department is by no 
means complete and it is being added to 
continually and new specifications are be 
ing prepared to fill deficiencies. 


ORJECTIONS TO SPFCIFICATIONS ON TOOL 
STEEL 


Up to a comparatively recent date tool 

*Naval constructor, United States Navy 
Yard, at Washington, D. C., and members of 
beard of four naval officers that drew up the 
specifications. 


HENRY 


WILLIAM S#*# 


steel, especially high-speed tool steel, wa tool dressers were tamil é ated 
regarded as not susceptible to such d rding to the prop et lt them 
scription by specifications as to permit nd so navy-yard authorities mk ré 
competition and insure the delivery ot nvinced of the necessit 1 securing, 
satisfactory material whenever purchased, the p brand 
The method by which the naval authori f tool steel question 
ties met the situation and the procedur: 
which led finally to the present method of PROTESTS OF STEELMAKER 
purchase of high-speed tool steel unde It did not follow that the different navy 
specifications mentioning chemical compo vards and stations decided up € same 
sition and physical characteristics, should brand of st s bi est suited to their 
be of interest, especially as, so far as the need equently that 
writer has een il e to scertal otnel requisit ns ft m aitte | pec ified 
large user of tool steel purchases d diff s of t ne 
specincations WOTK 
\s long as ther: were no speci ito While ft met! | ! yur isl ,y W | 
to cover it, the purchase of tool steel for permitted t to obtain what r brand 
naval use pres iny barrassing f tool steel t the 
1eal s cl ( equired ) ial ily mK \ \ ee el julr 
rangements and it w considered ’ nents, Ww irds, it 
Sary in eat D t lentio1 I id 1 etect the 
more particular proprietary nds pril ' vhi Was it n 
being tl only ones that would d A p d 
requirements ot \ F yin it W I ‘ st De C eX 
intended. This re ( ither 1 ni luded ft e of ) é 
ing competition or in inviting competiti [Thes { it 
umong grades of steel having 1 just were entirely re le becau WAS 
as1IsS TOr comparis bef ce ‘ yur rf 
In order that consideration might be Jaw. materials for the naval servi st 
given ll brands of steel in the — fy pur the open market, after ad 
narket, and S es best sui sel d due competition. When 
to time to determi which of the brand required. it is necessary for the official 
ot | steel wer S tabl responsi f its use t ertify that this 
special requirements of the navy particular brand and 4 ther will meet 
These tests developed usually the fact the requirements of the service f which 
that all of the severa! brands of hig! t is intended 
grade tool steel tested were of approxi 
mately equal quality and that any one of DIF! ES EN¢ ‘TI Com- 
them would give in use generally satis RATIVE TESTS 
factory results In view of the above considerations, the 
responsible officials of the Navy Depart- 


petition should be 
of tool steel 


TREATMENT OF Too. STEEI ment decided that con 


duced into the 


Many of the navy yard officials, how intr purchase 
ever, held the opinion that it was desir \s a first step in this direction it was 
able to use exclusively tool steel of one ordered, where a particular brand was 
brand on account of the difficulty, other- specified in the requisition, that bids would 


wise, encountered in obtaining proper heat be considered for otl brands that could 


treatment of tools. It was realized that be shown to have proved satisfactory, in 
tool dressers became familiar with steel naval or commercial use, for the purpose 
of a particular composition or brand and _ intended 

In order that consideration might be 


were skilled in its treatment 

It was also realized that other brands of 
tool steel introduced might receive on first 
the 
their manufacturers, bi 


given to such bids it was decided that all 
d to submit sam 
of 


bidders shi ruld be 


require 


the award 
results of tests 


working treatment recommended by ples at the time of bidding, 


contract to be based on the 
of these samples, the lowest bidder whose 
satisfactory to 


it, when redressing 
the 


tool 


was required after having been in 
vard, the chance was remote of the samples were found to be 


successful 


ntract. Th 


be awarded the c 


being treated according to any special 

method. As a result these tools failed to bidder was required to submit with each 

give satisfaction and were condemned delivery statement from the manufac- 
Tools made from steel with which the turers of the steel, certifying it to be of 
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the grade and quality of the sample sub- 
mitted with the bid. 

This method of purchase presented sev- 
eral difficulties. It was found that bidders 
questioned the results of the competitive 
tests of samples submitted, stating that 
the samples had not in certain cases been 
subiected to proper treatment. 


COMPARATIVE TESTS AND THEIR Cost 


They demanded the right to have their 


representatives treat their samples, al 


though it was pointed out that the inten 


tion was to conduct the tests of the sam 
ples under the conditions that would ob 
tain in the use of the tool steel, and that 


were the contract awarded on the basis of 


tests made by the steel company’s experts, 
not be 


ults would bi 


it could expected that similar re 


obtained by the navy-yard 
tool lressers 

Another objection to the system of pur 
hasing tool steel by comparative tests 
of tool 
for stock in this way, the different brands 


tools 


1, 
bla S¢ 


was that, through pure steel 


in stock became mixed, and when 


were being made up it was difficult to de 
termine the proper treatment to be given 
best results as recommended 


When the tools 


up, used and returned for re 


to obtain the 
oy the manufacturer. 
were mack 
dressing, it was practically impossible to 
brands of the steel, or the 


best method of treatment 


determine the 


In addition to these objections, there 
was the further very serious one of cost 
and time consumed in conducting the 
comparative tests of samples On one 


schedule, containing over 700 items of 


tool steel, there were submitted by bidders 
several hundred samples to be tested b: 


fore the « ontract could be awarded This 
schedule included a great variety of sizes, 
shapes, grades and brands, and covered 
supplies for the five principal East coast 
navy vards 
NECESSITY OF SPECIFICATIONS 
\s a result of the accumulation of ex 


periencs purchasing tool steel it was 


decided finally that it was ‘absolutely es 


sential t place the purchase of tool steel 
for all navy yards on specification basis 
in order to insure that all th competitive 
bidding would be on material of the re 
quired quality, and thereby diminish the 
varieties of grades, shapes and sizes of 


tool steel 


iz i omplish thi result. the Secretary 
of the Na rdered, to consider this mat 
ter, a board of four naval officers repr 
senting the several technical bureaus of 


the Navy Department 
The Board 


a view te 


as a preliminary step, with 
determining the practice in 
manufacturing establishments, addressed 
letters to various shipyards and large con- 
cerns used 


similar to 


which tool under condi- 


the 
re questing that such 


steel 
tions those 


naval establishments. 


obtaining in 


information as they willing to fur 


relative to the 


were 
nish, he 


viven 


method 
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adopted by them in purchasing tool steel; 
if such purchases were made after compe- 


tition or whether approved proprietary 
brands were purchased, and, if so, upon 
what considerations was based the de- 


cision as to which brands should be pur- 
chased. 


LETTER TO STEEL MAKERS 


Letters were also addressed to tool- 
steel makers as follows: 
“The Navy Department having ap- 


pointed a Board to consider the general 
question of tool steel for use of the naval 


service, with especial reference to deter- 
mining: Ist. Quality desired, and _ the 
necessary chemical composition to obtain 


Che 
desired. In 
Board to 


this quality. 2d shapes desired. 


3d. The 
able the 


order to en- 


sizes 
base its recommenda- 
tions on conditions as actually existing in 
the trade, it would be pleased to receive 
from you any suggestions you may desire 
to make, relative to the above points, and 
any other points which you may consider 
pertinent. In this connection it is to be 
noted that the laws governing purchase 
of materials for the navy that 


such purchases should be made, wherever 


require 


practicable, after competition, and that the 
contract should be awarded, in each case, 
to the lowest responsible bidder offering 
material which will, in the opinion of the 
responsible officials, meet the requirements 


for the purpose for which intended. The 
Board requests that any suggestions 
which you may make be based on the 
above conditions which are matters of 


law and beyond the control of the Navy 
Department.” 


CoMPETITIVE TESTS IN GENERAL USE 


Letters were addressed to the command 


ants at each of the navy yards requesting 
that statements be submitted by the heads 
yard departments relative to tool 
steel for their uses, with especial refer- 


ence to the sizes and shapes necessary and 


the proprietary brands which had _ been 
tilized and found to be satisfactory, and 
the necessity for utilizing any particular 
proprietary brand 


Prompt replies were received and the 
showing 
industrial estab- 
lishments in selecting tool steel, the views 
of tool-steel 


information was conclusive as 


the general practice of 
makers as to the feasibility 


of purchasing tool steel under specifica- 


tions, and the views of navy-yard officials 
as to the desirability of continuing the 
use of the particular brands of steel to 


which they were accustomed 

It was ascertained that the practice of 
those 
t Board had addressed letters, 
was to select steel for their uses by test- 


shipyards and industrial concerns 


» which the 


ing different brands presented from time 


to time, and making purchases of those 
found to meet the requirements best 
The the 


received largest 


following extract from letter 


from one of the ship- 
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building concerns, indicates the general 
practice in this matter: 

“We require too! steel for a great va- 
riety of purposes and simply purchase 
proprietary brands that have shown from 


our past experience to be the most suit- 


able for the particular kind of work in 
question. We always stand ready to put 
any new steel that comes along in direct 


competition on the same kind of work 
with our other steels in use and if any 
make 
actual 


superiority is shown we 


tests of the 


marked 
further steel in 


sery ice.” 


CHEMICAL SPECIFICA- 
IMPRACTICAL 


STEEL MAKERS SAY 


TIONS ARE 


The navy-yard authorities were gen 
erally unanimous in their desire to con 
tinue using the particular brands of tool 
steel to which had accus 
tomed and had found best for their work, 
although there officers who 


were convinced as to the desirability of 


they become 


were some 
purchasing tool steel under specifications 

The tool-steel makers addressed, though 
expressing willingness to do all in their 
power to aid the Board in its work, were 
unable to offer any suggestions of value 
and were generally agreed in stating a 
chemical specification for tool steel to be 
impracticable The following extract 
the letter of one of the largest 
indicates the tonsensus of their 


from 
makers 
opinion : 

“In the first place, tool steel is the most 
difficult of all grades which the steel man 
ufacturer is called upon to supply and 
probably requires more and longer ex 
perience to successfully make than any 
other Now it 
would seem to be a hopeless task to try to 


class of steel. 


embody these years of experience in a 
few requirements and to expect that such 
a specification would secure for the Gov- 
ernment that the 


best method to be pursued in buying tool 


steel. I believe 


good 


steel, either by a commercial concern 01 


by the Government, is to use the tool steel 


from which they get the best results in 
actual experience I believe this is the 
best way, because there are too many im 


portant elements that enter into the manu- 
facture of tool steel to be covered by any 
onable specifications.” 


DESIRABILITY OF SPECIFICATIONS 


\s a result of its preliminary investiga 


tions, the Board was convinced, in spite 
of the almost overwhelming consensus of 
pinion to the contrary, of the desirability 
sufficiently 


of formulating specifications, 


exact to permit of the purchase of tool 
steel after competition, and to insure th« 
receipt of tool steel that would respond to 
uniform methods of treatment to be speci- 
fied in each case 

This feature was regarded by the Board 
as most important, as diversity of meth- 
ods of the ground upon 


which most of the yards justly based their 


treatment was 








aad 


it 


ity 





July 29, 1909. 


objections to using promiscuously the 
various brands of tool steel 

It developed that not only was a chemi- 
cal specification necessary, but that also 
definite physical properties should be re 
quired in order to insure the delivery of 
tool steel not spoiled in the making rhe 
Board, having reached this conclusion, 
was confronted with the difficult problem 
of determining formulas and methods of 
treatment for each of the grades of tox 
steel which it decided were necessary f 
navy-vard work 

HIGH-SPEED STEEI 

Attention was devoted first 
speed tool steel as being the most imp< 
ant, not only as regarded its price, « 
tity purchased, and character of work per 
formed by it, but also as being the eg 
f steel the purchase of which had pr 


sented in the past t most difficultie 


A chemical formula representing hig! 


speed tool steel that had given excellent 
results under exhaustive tests, was adopted 
by the Board and the following specifica 
tions were drafted covering this composi 
tion and physical characteristics corres 
ponding: 

1. The steel shall be made by the cruc 
ible process, and shall be of uniform qual 
ity throughout, and shall be delivered in 
bars of commercial length, no short bars 
to be received, and shall be delivered an 
nealed unless otherwise specified Dhe 
bars shall be free from all seams, cracks, 
and other mechanical defects 

2. The steel shall be delivered and in 
spected in lots of not more than sooo 
pounds, unless otherwise specified, eacl 
lot containing its proper proportion of the 


sizes called for « the requisition 


3. The inspection shall be made at the 
Navy Yard, League island, Penn.. and 
shall be under the direction of an off 


detailed for that duty by the Commandant 
f the vard 
$4. Each bar. up to and including a s 
tional area of 2'4 square inches, shall | 
delivered with a test piece on or nd 
about one and one-half times the larget 


dimension of the bar in length. nicked 


one-quarter through from each side whil 
t was hot, sé t the test piece | 
S1i\ broken off Larger bars 1 na 


upon test piece forged on one end at 


nicked as stated above The test pie 
must be stamped to match the number oi 
he bar, and when forged down 

pon must he hout Tx inchs < 

3 inches long 


broken off and subjected to a higher 

test in. an approved furnace, kept at 
definite uniform temperature, which shall 
be as high as practicable. The test piece, 
when broken off the end of the bar, should 


show the fine grain which is characteri 


s 


f this class ( f high speed tool steel when 
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6. The test piece shall be preheated 
slowly and thoroughly in a_ preheating 
furnace kept at a uniform temperature of 
about 1550 degrees Fahrenheit When 
thoroughly heated the test piece shall be 
quickly transferred to the high-heat fur 
nace and rapidly heated to just below the 


melting point, then promptly removed 


from the furnace and blown cold in a 


1 


neay blast of air 


7 ach test pr il then have 
round off one end by w ry grinder 

at I If th 
hicknes 1 tin s ( Ving the end 


ill ‘ ‘ Phe fail 
o j j l] ctec dl 
er | lurnishes¢ tead tl 
ractor nd | f 1o1 ent. of 
< shall 
t { 
{ hit 
~ ( é ( ml it take a ri 
the steel of ich lot shall v the fol 
lowing maximum and minimum limits for 
the elements named 
Not Less Not More 
Than rhan— 
Per Cent. Per Cent 
Pungsten 18.50 19.50 
Chromium 5.25 6.00 
Vanadium 10 35 
Carbon 0.55 0.75 
Manganese 0.15 
Silicon 0.110 
Phosphorus 0.0201 
Sulphur 0.020) 
There shall be no other impurities ot 


1 - 
ingredients, except iron, particularly n 


molybdenum 


) From each lot it tool steel one or1 
more tools shall be forged and treated 
with the standard high-heat treatment and 


round to a uniform standard shape ot 


utting edee for | Is: these tools 
shall be given standard 20-minute test 
! steel forging f the following chem 


il and physical characteristics, viz, to be 


pen-hearth, eit! nickel o1 arbon steel, 
\linimum tensile trengt] 80,00 
Minimum elast 59.000 pounds 
Minimum elongat in 2 inches (col 
nd about l er of 1 incl 
t ug So degree > per cent 
Maxn n | p 0.06 per cent 
\laxn ulphur, o. eT nt 
t! ] K \ tine st ndar¢ 
inch te ill be able to take a cut of 
6 incl] deptl witl 16 incl feed t 
rface speed of 60 feet per minute 
CENTRAL | OOL-GRINDID N Dr 3 
PLAN 


I he Board « upled with its report on 
} speed steel, a 


commendation relative to the establis 


specifications for hig 
nent of a central tool-grinding and tool 


dressing plant not only for the manufac 
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ture of tools but for making the tests re 
quired by the specifications 

It was anticipated that high-speed tool 
steel in accordance with the specifications 
probably would be more expensive than 
the kinds previously purchased. This ex 
pected increase in price was to be offset 


by the greater ethciency f the tool steel 


and the more satisfactory conditions that 


would result from having a definite heat 
treatment It was realized, further, t 
the question of net saving trom tl 
f hetter quality tool steel would depend 
large ipon whether the shop systen d 
mat ement were dapted t taking full 
dvantag f the better and 1 e unif 
}? es () JED 
( nt expectat noweve it 
; | t n ii tur bid x 
nely low prices on t igh-speed tool 
teel purchased under the specificaty 
everal lara contracts having been let at 
price of 34 cents a pound and less, as 


against prices previously paid varying 
tron 40 to Oo cents 

The results obtained in this way from 
the purchase of high-speed tool steel 
under specifications surpassed the most 
sanguine hopes of those interested in their 
success, and the Navy thus has been the 
pioneer in purchasing under specification 
an article that was believed not to be su 


ceptible of purchase in that manner 


(_ARBON OSTEEI 
Further work of the Tool Steel Board 
onsisted in endeavoring to formulate also 
specifications for the various grades f 
carbon tool steel necessary tor navy vara 
work There was not sufficient informa 
tion available to permit of conclusive 


action, for the reason that the number ot 


grades used for the different work w 
very great, ind it did not appeat desiral 
Ss vet t x detail the haracteristics I 
I { orack used It W dec de« weve 
t t] e grades t irbo teel should 
neet ull ore ibli pure nts f 
rd work, and tl ip ximat 
aracteristics of these were fixed by t 
Board ind the grades cde ignated as \ 
B and ( lool steel will be purchased 


er ) he B d tor i if atte 
eX en t l T und t ! ( Satis! 
ril } quirements in service furt! 
etailed specifications covering each grad 
I T ‘ ] teel will bi dopted Ie y 
ts are being conduct to det 
rate method 1 tr ing each 
ler vl trie Cs & 
++ silt 
) f ( | {o 08, 
hiner d fuel were the o1 items of 
mportance that W“ lan in ease M 
hine howed an increa f $1,965.87 
fuel and industrial Is $1,916,570 
vni t mpart I ? 
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Piece Work—Noisy Gears and the bck to his old job and things jogged 


Question of Experience 





By Joun R. GopFrey 


t several interest 


| ave run up agains 


its appli- 


ing samples of piece-w rk and 


ations lately, that emphasize some of the 


difficulties on both sides of the fence, even 
where both sides would like to play fair, 
vhich doesn’t alwavs seem to be the case 

Jack Summers was foreman of a screw 
machine job which was too small for the 
rest of the shop so that he was always at 
least one lap behind and hustling as only 
a constant nagging for rush work will 
make any man. One of his men quit and 


fellow 


after the job 


from the next town drifted in 


Twas a che ip ] bs that by everlast 

ing hustling the men had been making 20 
' , 

1 ur the work, and the new 


hap wasnt overjoved at the prospect, but 


, = ' , 
e needed the money and started in 


hustler from Hustlerville, 


and before the day Was over he'd got 
hen al me +] _— | 

onto e curves of the machine and the 

work and ended the dav with 24 cents 


an hour to his credit, more than anyone 
Next day he went to 


Summers ind said, “TH w mucl do I dare 


Now Jack was looking for production 


! wanted to be ible to tell the rest of 
t! hop to go t . When the stock 
clerk came to count up the screw-machine 
yO 1 was ready to risk a good deal 
t Ip | yr the @ vl WOTK 

Well, U1 t quite the whole shooting 
match het nd | can’t give any iron-clad 
guarantee, but s far as I'm abk . and the 


fellow saw he looked him square in the 


“T'll prevent ar 


y cut in 
matter what you make 

Then the screw-machine man started in, 
and the way the chips flew was an eye 
opener to even Jack Summers. Says he 
never saw a man work so fast or make 
so few false movements in all his experi 
ence \nd his earnings climbed up to as 
high as go and 42 cents an hour 

Of course, the office kicked; no man had 
any right to earn anvwhere near $4 a day 
on a serew machine, and Jack had_ his 
hands full to keep his word. If he hadn‘t 


been able to show them that he was keep 


Ing the 


production of his department up 


to the rest, there would have been an 
earthquake right on the spet 
hen, too, the manager swore the rest 


of the men were loafing, not realizing that 


there 1s a tremendous difference in men 


Once in awhile there is a man who can 


deuble the average output and this was a 
s¢ of that kind. Cutting the rate meant 
the other men. and even the 
manager Cf uld aT aa that It wi ul In't he 
quite a square deal to cut the rate on the 
“phenom” and not the others. so it stood 
Fortunately for the peace of mind of 


the manager, the star performer left to go 


along in the same old way, except for a 


general improvement in the output due 


to the rest of the men catching onto a few 


of the little kinks that enabled the expert 
to turn out so much work. 

But the manager was happy, regardless 
of the fact that the output from one ma 
chine had been cut nearly in two; he was 
one of the kind who couldn't see anything 
but the pay-roll. Nevertheless the coming 
and going of the expert had a good effect, 
as the general tone of the shop is much 
more work is 


better than before and 


being produced. 


Quiet RUNNING GEARS 
I'm beginning to believe that there’s a 


whole lot about gears that we haven't 


learned even yet [he main object in 
most cases is to get a quiet running gear, 


ter of course, providing for strength 
enough to resist breaking strains. So I 
nd one man making his printing press 
driving gear, very similar to what we call 
on a planer, with only a 4-de 
gree pressure angle, which means a prac 

Says it’s the only 
gear tooth he can get that drives steadily 
and quietly for printing-press work 


Then I find some of my automobile 


friends using the standard 14!2-degree, 
ng involute tooth as the only quiet gear 
for automobile transmissions Others, 
building an equally good car, use a 20-d« 
ree stub tooth of the Fellows persuasion, 
while a case recently came tt my ears of 
still another man who claimed that the 
only quiet gears he could get had a 45-de 
‘ree pressure angle Now it’s a long 
jump from 4 to 45 degrees, one with al 
most no crowding or thrust and the other 
with hardly anything else, vet both giving 
itisfactory results in their plac 
My acquaintances among the automobile 
nearly all their 


lhe mo 


testers, tell me_ that 
from the 


troubles com« gears 
tors are nearly all right in every case, but 
the gears, both in the transmission case, 
and in the driving box at the back, es 


pecially the latter, give them all kinds of 


trouble, before they get them to run 


auietly. Probably it is the mounting as 
much as anything, a slight variation mak 
Ing conside rable diff rence so far as noise 
Is concerned 

My friend Burgess believes that the 
spiral or helical tooth will go a long way 
toward securing quiet gears, but it only 
helps out the spur-gear question as_ yet 
He seems to make good on his proposi 
tion too, by making gears with helical 
teeth that run from 2000 to 4000 turns a 
minute and still are not declared a public 
nuisance, in fact run more quietly than 
most of us ever heard gears run at any- 
where near these speeds 

tut, taken altogether, it seems to show 
that there is a lot yet to learn about gears, 
even among those who use them in large 
quantities and are interested in knowing 
what is what in gearing 


ticles on 
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Wuat 1s EXPERIENCE? 

Perhaps it would be better to ask how 
experience is to be gained; although it 
is the common notion that the man who 
has knocked around in all kinds of shops 
is the star performer when it comes to 
being a machinist 

But we often find a young man who has 
never worked in any other shop, cutting 
circles around the “experienced” man both 
as to quantity and quality of work. True 
he is what we call a specialist or an opera- 
tor and he might be stumped at some of 
the repair jobs the other man has been up 
against, but the chances are he can take 
hold of any other machine tool in the 
shop and soon become expert on that also. 

One of the brightest shop superintend- 
ents I know, and he is a practical man 
with a big P, contends that real experience 
depends on the man’s mind and not where 
he keeps his body He may work in 
forty different shops and if his mind is 
not active, he is not gaining real experi- 
ence, while the man who reads good me- 
chanical papers, whether he travels or not, 
is getting more real experience than the 
other man 

He cites as examples some of our ar- 
lathe and boring-mill work, 
claiming that these give a man the meth- 
ods followed by so many more shops and 
cover sO many mort 
could possibly work in or on, that the 
reader has much the best chance of the 
two, aside from the lower cost and the 
fact that you need not break all social ties 
while you are doing it 

[his does not mean that anyone can 
become skilled at any particular operation 
by reading or studying how it is done, 
but there is after all, an underlying prin- 
ciple for all metal-cutting operations and 
the different tools are simply varying ap 
plications of the same thing. So that the 
real difference is in knowing how to 
handle the machines, how to hold the 
work and the various kinks, about which 
much can be learned from a good illus- 
trated article written by a practical man. 

In this way you can get in touch with 
the best methods of the various shops in 
the different parts of the country and of- 
ten know more of the details than you 
would from a visit to the shop itself; and 
it must be clear that no man could learn 
all this by actually working on them in all 
the shops because life is too short 





The world’s gold production, according 
to the “Statistical Abstract of the United 
States,” to be issued by the Department of 
Commerce and Labor, aggregates, from 
the discovery of America to the present 
time, thirteen billion dollars. The amount 
of this gold now in existence is estimated 
at eleven billion dollars, of which seven 
billions are in the form of gold coin, three 
billions being in circulation, and the re 
maining four billions in banks and public 
treasuries 
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BY SNOWDEN Pp 


For many years the “rubber man” has a wet knife will 


RE 


ver where a dry 


cut rubl 
been considered very close as regards in me will not and very few other people 
formation about the making of his va- know this fact, it 


rious products 


took but an instant to 
seize upon the bogus minister and cast 

bearing him out the back door 

on this subject has it that one rubber 


A more or less ragged story 


Pursuant of this policy, it is not strange 


manutacturer desiring to discover some that there are many old-fashioned wavs 


of the secrets of one of his competitors of making rubber goods. largels employ- 
disguised himself as a minister and ap ing hand labor, still 


plying at the office of the rival rubber 


in existence. The 


accompanying photographs, however, taken 
works he stated that he was looking for in the plant of the Goodyear Tire and 
some general information in regard to 


oa 


Rubber Company, at Akron, O., are il 





DFIELD 


and as automobile tires are a_ product 
which is of very real interest at the pres- 
ent time, a description of the process of 


manufacture will not be out of place 


MECHANICAL MASTICATION 


Che rubber gum in the crude state 
comes from the South American rubber 
plantations in irregular lumps, its gen 
eral appearance and the size of the lumps 
depending upon the kind of gum. In Fig 


2 the steel tank, as will be seen, contains 








manufacturing which would help him in 


very politely shown through the mill 


might take home with him a_e small 


sample of the rubber and upon having re 


ever, he passed his knife blade between 
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FIG. I A MACHINE MADE AUTOMOBILE TIRE ROLLING THE LAYERS INTO PLACE GOODYEAR 


lustrative of an uptodate policy involving 


a certain sermon which he was endeavor- the use of modern machinery to do the 
ing to prepare. After a critical examina 


work which is still very largely done by 


tion of his face and his costume he was hand in many places 


Che machine, which is of particular in 
At one point the minister asked if he terest as a direct replacer of uncertain 
hand methods of making automobile tires, 
substituting therefor exact machine meth 


ceived permission, he took out his pen- ods, is illustrated in Fig. 1 and also in 
knife to cut a small piece from one of the Fig. 5, while Fig. 4 illustrates the man 
piles near by. Before making a cut, how- 


4+ 
ual method still very largely in use. As 
very little is known to the general public 


his lips, and as a rubber man knows that in regard to the manipulation of rubber 








TIRE AND RUBBER COMPANY \KRON ) 


these irregular lumps of crude gum, 
which are soaking in hot water, the pur- 
pose of this being to soften and clean the 
lumps of gum. After this soaking for a 
considerable length of time, these lumps 
are passed through the grinding or masti- 
cating machines which are seen in the 
background of Fig. 2 

These machines consist essentially of a 
pair of toothed rolls of very heavy con- 
struction and _ requiring considerable 
One of the rolls 


travels about three times as fast as its 


power to do their work 
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material. The oftener the material is 
passed between these rolls the better it is 
worked and the more continuous becomes 
the band of material 

After a large number of passes through 
these sheeting rolls, the band 1s cut apart 
and taken to the drying room where it 
is hung in the dark for a sufficient length 
of time to make it perfectly dry. In prac 
tice it is found that the process of wash 
ing or soaking and the subsequent mast 
cating and sheeting have caused a loss 
in weight of material of from 10 to 40 
per cent., depending upon the kind of gum 
This loss is due to the removal of im 


purities, such as dirt, clay, pieces of wood 
etc The dryn g 1s don 11 darkened 
rooms because light has a chemical ac 
tion upon the gum at this stage 

\LIXIN 


After being thoroughly dried, the 
sheeted gum is passed through a set of 
rolls which are heated by steam and the 


surfaces of which are smooth, without 








cither projectio is or corrugations. These 


FIG. 2. GRINDING OR MASTICATING ROLLS rolls, however, travel at different speeds ’ 
as before, and by passing the sheets of 
neighbor and, as intimated, both rolls are rugated rolls it comes out in a band un gum between them the material is thor 
provided on their surfaces with heavy <derneath. The operator catches the loose oughly worked and kneaded and acts, in 


pyramidal projections, or teeth. The pro- end and feeds it again into the top of the fact, very much like an _ exceedingly 
jections are in parallel rings around the machine, which produces an endless band — sticky form of dough. The gum sheets 
rolls and those on one row coincide with of the gum, which is full of pits and in- are bunched together and passed through 
the grooves on the other roll so that the dentations resembling very closely a rub the two rolls in lumps, the action of the 
two rolls, although each are provided with ber sponge or a sheet of rubber sponge rolls being to syueeze and draw out these 
projections, and as said, one traveling 
three times as fast as the other, are mad¢ 
to travel quite close together 

Phe urfaces of the rolls are flooded 
with cold water and the irregular lumps 
of gum which have come from the soften 
ing tank are thrown in between these 
rough rollers, which it should be said, are. 
of course, both revolving inward tending 
to draw the gum down in between them 
The gum is very stiff, but the projections 
on the rolls draw it down detween them, 
crowding the lumps into the very small 
space between the projections, and the dif 
ferent speeds of the two rolls cause the 
gum to be thoroughly crushed and torn 


apart; in fact the word “mastication,” or 


chewing, describes this action best. It is 
in reality a very powerful tearing asunder 
of the fibers of the gum which is passed 
round ind round through the rolls a 
great n imber of times until thoroughly 
mast d 

SHEETIN AND DkryInN 


\fter this thorough chewing the ma 
terial is passed through other sets of rolls 
differing from the first set only in the 
fact that they are provided with shallow 





corrugations along their surfaces instead | 
of projections, and by passing — the 
now mastigated gum between this. sec 
ond set of rolls the material is formed 
into strips or sheets and the pro 
cess is termed. sheeting These rolls ; 
also revolve at different speeds As 


the material passes down between the cor FIG, 3 HE CALENDER ROLLS. REELING OFF THE RUBRER STRIPS I 
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{his mixing is cont d unt it is as 
sured that the che S ghly 
nd evenly distribut t ghout the 
mass Ches oO « ils. that 

their proporti re W nstitute 
re of 1 ri Sec! x =f In , 
facture OF Tubb dt arti r chen 
14 ls sed 1 ' ) ; lepend 
pon tl ! d re ] if S ¢ 

: to tum ‘ | T 

by ixing s , 
uph nd Dt { nd 
pressure. was invented bv the. original 
Goodyear, wl le most i tl exte 
sive experin ts when the rubber. busi 
ness was very ung and largel dis 
credited 
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il I lve t the per ] [he ob 
ect of these 1 is to draw out the rub 
r gum cont ng the vulcanizing ma 
s int in sheet In order to do 
e 1 coming trom the mixing 
\ mto the pace between the 
1] ( rol ind in 1 
pres iti t exceeding! 
\ I] mass of sticky 
v1 ( \\ he Vee them in l n 
“ if 1 ul I the material 
! ehind stickn the two re 
volving roll iling over itself and 
c pping in a manner which 
i possible to describe and which is 
probably done 1 other material be 
ides rubber gum It seems strange that 
e whole n is not drawn through at 


bia 





e 


double 
sql 
between the revolving rolls. 


1 
tne 


ie 


band He 
in a diagonal! 


thickness of 


thorough 


S 


comes fairl col 
makes a knite cut 
rolls slow] Tr 


not quite to the 
folds 
fold and 


then 


material 


1eezed and torn through 


This furthe 
and 


make the 


working 


oO as to 


plastic and elastic 


It is on rolls of this character also that 


e€ mixing is done 
which 
1 


he 


Oo t 
vO t¢ 


that is, 


} 
the 


1 1 - 
cnemical ot! 


the chemicals 
final vulcanized 


which 


\ “HAND-MADE TIRE. STRETCHIN HE | 
( ‘ \ 

Following the thoroug! mixing, the 
rubber gum is passed through the cale1 
der rolls, which are shown in Fig 3 
These rolls revolve it slow speed and 
again are steam-heated It will be seen 
by the halftone that there are three rolls, 


other, and in order to un 


derstand the action of tl 


should be 


revolves in a 


one above the 
Tr machine, 1t 
the 

direction as 


halftone lhe 


understood that upper roll 


clo« kwise¢ 
viewed on the end in the 


middle roll viewed in the same wavy re 


volves in a counter-clockwise direction, 
while, of nu the bottor roll aga 
evol s clo Wise \] , ¢ 


tact that thre 


ut on the other side of 


shown in 


the rolls, which ts the near side 


ig. 3, 18 a very thin, smooth and even 


p of material which is, of course, very 


sticks to 


calender I 


and which consequently 


ticky 
the surface of the middle 
\s it travels around this roll, it is cut into 
strips of the desired width by means of 
hicl halfton 


the 


knives whi ar shown in the 


bar in front of 


attached to cross 
middle roll 


Passing around this roll it 


goes in agall 

hetween the middle and bottom rolls, 
muund the latter and finally out in front 
t] who is s \ sitti 
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O4 
down. By the adjustment of the calender surface is plainly seen on the inside while several sheets of this bias material hang 
rolls rubber gum of any desired thickness the rubber is on the outside ing over racks ready to be made into tire 
may be made and although the material is lo produce this fabric, long strips of sings 


icky and so difficult to handle, it is the canvas, which have been previously 
: : - HAND Map 
possible to gage the thickness of these coated on the opposite side with a certa b Mave T1REs 
to very accurate dimensions and kind of rubber cement, are fed. through lo make the outer casings of the tires 


make them very thin indeed between the middle and bottom calendet hy the old hand method the illustration in 


In order to handle this delicate and ex rolls in such a way that the rubber gum _ Fig. 4 will give a very clear idea. A cast 
ccedinely ticky gum in the shape oft idhering to the second or middle Il is iron core is fastened onto an arbor which 

rips, it is reeled off f the calender queezed dow1 ipon this carvas and is free to revolve like a wheel on an 

tween sheets of cotton cloth. A ed to thoroughly permeate it and be axis and this axis may in turn be rotated 

| of this cotton cloth is shown almost come firmly adhered thereto. Underneath in a plane perpendicular to the plane of 

the nter of Fig. 3 and at the bottom, the bottom roll the fabricated rubber, that the core or wheel. The arbor may be pre 
to t ft, is seen another strip of it com is the canvas permeated with the rubber vented from rotating in one direction by 
iW ft econd reel outside of the coating, is reeled off between strips of means « ratchet on its axis and the 
picture. By reeling off the thin gum strips the cotton material already spoken of and xis itself may be clamped so that it 
between lavers of cloth, the strips are it is this operation which is being pet annot be turned in its own plane of ro 
easily handled and transported and _ pre formed in Fig. 3 where the dark strip of — tation. 





a 








FIG. 5. A MACHINE-MADE TIR} STRETCHING THE FABRIC 


ented from being torn or from acy rubber fabric, shown as coming from un It must be understood that the fabri 
iting dirt on their very sticky surtaces. derneath the bottom roll, is being wound cated rubber is very sticky and it is this 
Whe esired it is an easy matter to un ip by the operator in a roll of the white characteristic which enables the operator 
ee e rol f clot t parate material which is seen coming from the to fasten the strips together on the bia: 
from the tt left side of the pictur: edges simply by laying them together and 
It is this fabricated rubber which is applying a little pressure, so as to form a 

FABRICATED RuBBI ed to make up the outer cases of the long strip of several short strips. 

Besides making these strips of rubber itomobile tires he fabric is taken to The first operation of building up i 
( Is are u far forming fabricated rege tables where it is cut on the bias casing, or shoe, as autoists would call it 

bber, that 1 kind of canvas pet into strips about 18 inches wide and 5 is to coat the surface of the core with 
ber ou nd ing feet long These lias strips are next special kind of cement to make it sticky 
( posed of the tabrie and or overlapped end to end in series so as to Next the operator throws over hi 
le of ( lhe nature of lake a long strip, and in order to facilitate shoulder a strip of the fabricated rubber, 
rial is easily recognized upon examin- handling they are carried about on the while he lays one end of the strip tightly 
ut inside and outside surfaces of an strips of cotton goods before spoken of lown on the core Due to the general 


Fig. 4 at the left center will be seen — stickiness of the material itself and also 


omobile or bievele tire where the. fabri In 








ry) 
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to the cement with which he has coated 
the core, the fabric adheres very strongly 
to the cast iron and then by main 
strength, as vividly shown in Fig. 4, the 
operator draws the fabric around the coré 
using his utmost endeavor to put a uni 
form stretch ghout the material as 
is drawn around 
It may occur to the reader to ask wl 
the material does not wrinkle and crump! 
up as it appears that the flat strip of good 
is laid around the circular section 
bent in two directions. The answer to thi 
is that the material, being cut on the 
with a little persuasion will lie smooth! 
down all over the surface of the coré 


it will be understood, of course, th: 


the operator draws the material around 
the core, the latter is rotated a little at 


1 


time by hand so as to wind up the ma 
terial, the ratchet on the axis acting t 
keep the core from turning teward him 
when he is drawing the material or put 
ting in the stretch. Two, three or four 
layers and possibly more of the material 
are laid one above the other and the ends 
are overlapped, forming a complete circk 
of the tire, care, of course, being taken 
that the overlaps do not come opposit« 
one another in the different layers so as to 
make a rough place in the tire. 

During the process of building up, the 
beading is put in around the rim which 
nearly always exists in an automobile tire 
to assist in fastening the outer casing to 
the rim of the wheel. This beading is 
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and the tires which he makes at the end 
the day do not have as much stretch as 
those which he makes at the beginning of 


ill probability will not be 


In order obviate these sources of 
irregular the Goodyear Company has 
votten up machine illustrated in Figs. 

ds5 \s will be seen, in the center of 

this machine a revolving turret which 
ntains fe rolls of fabricated rubber 
aterial whi s to be made into the 
iter casings of the tires In the top 
rolls is seen the cotton cloth which comes 


calender with the fabricated rub 
ich is reeled off and separated 
fabric roll which 
the Che 
ber fabric passes down and around several! 
ormnece 


from the 
er and wl 
small 
itself. 


rom the onto a 


contains only cotton rub 


rolls whose it is to give the proper 


tension to the material 


[he 
mounted on 


Ly rotated s« as to 


entral rolls 
a ball-bearing spindle and may 
the 
different operators 

machine. Suitabl 
provided to hold the turret 
Phe 


turret with its 1S 


bring different 
rolls opposite the two 
who handle one lock 
ing devices a! 


object of having 


in any one pe sition 

» many rolls of material is that the lay 
ers going to make up the tire are cut on 
the opposite bias in adjacent layers so as 
to give uniform strength in all directions 
to the tire. Thus after each of the two 
operators has put on a layer of one bias 


from the roll of material in front of each, 


the revolving head is turned 90 degrees 
ind the operators then reel off the ma 
terial for the next layer cut on the oppo 
ite bias In this way neither of the two 
operators to wait for the other one 
because each is provided with a roll for 
himself on each bia 
In this machine it will be seen that the 
me core ed with hand work, but 
this core is mounted on an axis which 
vy be turned by power and which 1s 
vided with two speeds of rotation, Th 
ement t ( I OT the re and tl 
lraw t t ( is shown n ¢ 
let f ( hine in Fig. 5 1] 
p refully pressed dow 
( oast k t 
é ( l sp 
p ( ire itsel This 
tation draws t the fabric, the yrrect 
1 uniform tension being given to. the 
f ( Is mounted on the central 
turt f the machine, which tension 1s 
djust ) leans ot weighted brake 
band After each layer has been thus ac 
curately laid on, the material is cut off on 
th ias, the ends of the strips on the 


re being lapped over and pressed down 


as to make a After 


continuous band 


this the operation shown in Fig. 1 fol 
lows 
Here lathe-like attachment on the ma- 
hine is ught into operation. The cor 
ow r ved at high speed by the 
power mechanism and, by means of the 
hand wheel shown on what may be termed 


action 
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a tool rest, various rollers and formers are 
brought into action which press the fabric 
tightly together in its various layers and 
which fold it down over the sides of th 
core, making it lie flat in a smooth and 
continuous surface 

At the left of Fig. 1 the operation of 
rolling in the beading around the rim 1s 
seen. By the adjustment of the toolholde: 
to an index mark, the correct diameter 
for the beading is insured and its rolling 
in is a matter of but a moment, and is, 
of course, accurate By means of this 
machine an operator may make four 
five tire casings while one is being made 
by hand by the old method, and at the 
same time it is clearly seen that the ma 


chine-made product is uniform in tension 
in all its layers and in all parts of its cir 
The machine also smoothly 
rolls 


and 


cumference. 
the 


down 
the 


" 


and evenly layers upon 


themselves core, making a far 
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bination between the rubber and the sul 


phur and other chemicals of the vulcaniz 
ing Also the [ 


mold makes the different layers of the t 


material. pressure of tl 


fabric stick tightly together and knit int 
practically one fabric, while the rubber 
loses its sticky nature and becomes what 
we know as vulcanized rubber 

[he process of vulcanization 1s 1 
completed in these molds, for as yet the 


‘ + 


tires are not provided with the outer coa 
ing or tread. This tread is an extra thick 
ness of rubber which is put around the 
running surface of the tire and which 
ften carrics small metal disks or rings, 


yr corrugations and projections in the rub 
ber such as are frequently seen on autom 

bile from 
the thin strips of rubber 


tires [hese treads are made 
gum which wert 
first described as coming from the calen 
laid together in 


unvulcanized, by 


der T] hey are 


still 


presses. 


layers while and 
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FIG. S LAKING THI 

iperi » as ipared wit é in 
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MOLDIN« ‘np \ CANIZIN 

\fter the beading has been put i 
the edges tucked down and reinforced, 
the core 1s removed from the central arbor 


and with its fabric and rubber covering 


is placed tn a mold, as wn in Fig. 6 


When 


ver the cor 


ver is placed on the mold 


and 


essure to 


the ¢ 
rubber fabric, thi 
the 


the 


application of pt two sides 
of the mold will squeeze the rubber fabric 
tightly and a pile is made of these molds 
a hydraulic-press vulcanizer, as shown 
After the 


filled with the molds, e: 


In 


in Fig. 6 shelves have been 


ich containing an 


unvulcanized tire with its cast-iron core, 


the whole framework is allowed to drop 
down into a large cylinder and by means 


f the hydraulic rams heavy pressure is 
put upon the molds. 
While this pressure is being exerted, 


steam at about 275 degrees Fahrenheit is 


blown into the vulcanizing vessel and the 


of the heat a chemical con 


iuses 





INNER TUBES ENDLESS 


of special molds they have th 


metallic parts incorporated in them, or th 


small rubber projections, corrugations and 
ridges are raised by of a mold 


means 
while this tread is being semi-vulcanized 


In a manner similar to the first process of 


vulcanization of the main tire, as. ck 
scribed and illustrated in Fig. 6 
PUTTING ON THE TREAD 

In order to apply the semi-vulcanized 


treads to the semi-vulcanized tire a layer 
of rubber cement is applied to the outside 
of the 

being largely unvulcanized rubber in its 
make-up. 


semi-vulcanized tire, this cement 


The tread is then laid on the 
outside and bound to the tire by means 


of strips of cloth. It should be said first, 
however, that the cast-iron core which 


was in the casing of the tire during the 
of vulcanizing in the hydraulic 
removed. Its place is taken in 
casing by what is known as the 


process 
press 


the 


is 
tire 
air bag which in. reality is an inner tube 
This 


some- 


which will hold air under pressure 
wind bag holds the tire stiff and vet 
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what flexible, while around the circu 
ence there is applied the strip of 
vulcani | rubber forming the trea 
BAN \GINE \IACHINERY 

ig. 7 ws the ine whicl S 
+ hind ¢ strip ] rite +} 
casu \ ( : ts interi 
Wi ag d arou ts cir f 
t read wy ¢ | . 4 ; 

1 5] \ } c 7 ‘a ' 
ists @s tial f > ‘ 

t any yokes or 1 it ing 
UIC it ( fteren ] 
rollers a ie , f il 

[his spok r wheel carr 

' a ree ut 8 inches in di 

which has the cloth strips wound uy 

not greatly unlike the long rolls of 

eve used 1 spital thoug f 

l is wt tick | Ss bandage i 

is, however, wet when it 1s appli 
application 1s plishe 

rotation of the spokeless gear wheel 

rying the reel round and round thr 

the circul tire and at t same tin 

means of t rtical rollers whi 

1 tire, the latter s rotated 1 

would be t xis of if bile 

\ it in place In this way the 

} or tig ] 1 

| 1 J 1 ) 

t wil su d t 
é plete til tren re 1 
practi ll; < ict 
Tie l@at, of < cp the ’ 
wind bag ( ‘ ll t stret s 
taken out of t é ndage 
expansion of the n the wind hag 
very he pres re 1) the rubhe 
t casing and tends strong { knit 
parts together; that is, to make on 


out »f the main 


It should have beet said tl 


which appear on the side of a 


1 
character, 


new 


ri 
. I 
t 


auto 


their forming is, 


of course, due simply to the tendency of 
the rubber to expand into the spaces cut 
for the letters in the mold itself lhes 
letters and, in fact, any rks whi 
be put on the mold, come out tn ry 
sharp. ck manner characteristi f 
molded rubber 
[HE INNER TUBES 

[his, the practically describes 1 
making of the outer casing of aut rile 
tires The inner tubes are very simpl 
made and their production is at present 
imost entirely nd work The rubbe 
Pul coining f1 mth calender presses 
vithout fabric is t into the prop 
width and. the ges searfed or chan 
fered | s eo S e 1 } verlapne 
upon eat ther nd raw or. unvul 
nized rubber has strong tend { 
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Buying Carbon Tool Steel on 
Specifications * 





By J. M. DarKE 


Three the writer conceived 
the idea of buying carbon tool steel on a 
specification basis, in the same manner as 
many other materials used by large manu- 
facturing concerns are purchased. When 
most 


years ago 


the subject was broached to those 
interested, it was received with little en- 
The manufacturers of carbon 
tool steel were not in favor of the idea, 


removed at once the value of their 


thusiasm. 


as It 
brand of trade names, upon which they 
had spent years of advertising, and which 
represented the difference between 
steel and steel 
The master mechanics and shop 
doubtful as to 


real 


their the made by com- 
petitors. 
foremen were somewhat 
its success, as the idea was so radically 
different the under which 
they had been working for years. Many 


of them were men of long experience who 


from system 


had used certain brands of steel for years, 


and it seemed impossible to them that 
there were dozens of other brands equally 
good. It is also natural to feel that in 


adopting a scheme which removes the re- 


sponsibility of making a choice in selecting 
steel, something quite personal has been 
lost 

to’ the idea the 


“chemical analysis was not 


Others objected on 


ground that 


the whole thing.” This is true in a nar- 


row sense. This same argument was ad 


the chemist introduced 


steel 


vanced when was 


into iron and foundries and various 


other industries. Through the lack of ex 


ercising ordinary common _ sense, _ the 
chemist came very near being an absolute 
failure in the iron-foundry business. This 


would be the outcome if chemistry were 
applied in the same manner to a tool-steel 
Chemistry properly applied 
is a great aid in determining the quality 
of tool steel, but it will not tell whether 
the steel was made in an open-hearth fur 
nace or a crucible. The microscope will 
answer questions that chemistry cannot 


specification. 


The specification was, therefore, drafted 
to include both chemical and microscopi- 
cal analysis. 

\ large number of American manufac- 
turers of carbon tool steel were asked to 
submit samples representing their various 
brands. These samples 


were carefully 


analyzed, photomicrographs made, 
and results compared. It was found that 
the steels grouped themselves into three 
grades, one about 
about a 


a 22-cent 


were 


a 7-cent base, the second 


14-cent base, and the third about 
hbase; 


the latter usually being a 
“double special” steel, and generally con- 
\aining some alloy 

The various tool-steel mills were visited 
by a committee, including the writer, and 


as representatives of a large consumer of 


*From the General Electric Review 
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tool steel, we were afforded exceptional 
facilities for investigating the plants. We 
found that all the mills visited were well 
equipped, both in men and apparatus, for 
making good tool steel, and that they were 
honestly trying to maintain a high stand- 
ard. In short, there was no reason why 
any one of the mills visited could not pro- 
duce as good steel as its neighbor. 

With the above facts in mind, the fol- 
Icwing specification up and 
presented to the trade: 

SPECIFICATION FOR CARBON Toot STEEL 

(1) Tool steel to fill this specification 
will be required in five classes and three 


was drawn 


grades, as follows: 


Class No. 1 0.75% to 0.85% carbon. 
Class No. 2 0.85% to 0.95% carbon. 
Class¥No. 3 0.95% to 1.10% carbon. 
Class No. 4 1.10% to 1.25% carbon. 
Class No. 5 1.25% to 1.40% carbon. 
’ 
| Grade Grade Grade 
| “a.” “BR” “Go” 
came ; {| 0.25% to! 0.25% to! 0.25% to 
Manganese i] 0.45% | 0.35% 0.35% 
Silicon, not over 0.20% 0.15% 0.12% 
Phosphorus, not 
over. | 0.08% | 0.020% 0.010% 
Sulphur, not 
over 0.04% 0.020% 0.010% 
Grade “A.” 
Class 1 Drop dies 


Dies for hammers in 


0.75 to 0.85 C. blacksmith shop 


Class 2 Cams 
0.85 to 0.95 C. 


Ciass 3 Sheet steel for springs 
0.95 to 1.10 C, 


Class 4 Spring (coil) 
1.10 to 1.25 C 

Class 5 

1.25to 1.40 C 
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very low-grade was added to cover such 
steel as would be suitable in open-hearth. 

The various manufacturers were asked 
to quote prices on the different grades, 
which, with one or two exceptions, was 
done. 

As an aid to the application of the 
specification, the accompanying table, giv- 
ing the class and grade of steel for vari- 
ous purposes was compiled. Such parts 
are omitted as are not of general interest. 

This table was compiled by a tool-steel 
composed of representative 
the departments using tool 
Each article was fully and carefully 
the selections 


committee 
men from 
steel. 
considered 
(not appearing in table as printed) were 


and many of 


the result of extended practical trials 
made in the shop under the supervision of 
a member of the committee. Valuable 


suggestions received from tool-steel man- 
The 
table is subject to revision as experience 
New copies are issued 


ufacturers were also incorporated. 


renders necessary. 
to department heads and shop foremen 
whenever changes are made. 


When tool steel is required by the vari- 


ous departments, requests for same are 
Grade “B.”’ Grade “CC,” 

Hammers Cold chisels 

Drifts Cold sets 


Punches 
Hot chisels 


Lathe centers 


Miscellaneous steel for 
blacksmith shop 


Springs (Spec.) 


Miscellaneous steel for 
die room 

Large reamers 

Sheet steel for slotting 

saws 

Large dies 

Large taps 

Letters 

Figures 

Milling cutters (over 2” 
diameter) 

Drill rod 

Milling cutters 2” 
under 

Small dies 

Chasers 
Gravers 

Dies for heading 
chines 


ma- 





TABLE GIVING CLASS AND GRADE OF 


TOOL STEEL FOR VARIOUS PURPOSES. 





(2) The steel to be crucible steel prop- 
erly melted in not so-called 
“crucible analysis,’ with the exception of 


which may be acid open-hearth 


crucibles, 


grade “A,” 


steel. 
(3) The steel shall have been suffi- 
ciently forged to refine the grain, and 


forging stopped at such a temperature that 
the maximum refinement of grain will be 
obtained. 

(4) Steel containing the exact mini- 
mum amount of carbon in any class will 
be considered as belonging to the class 
below 

(5) The steel shall be free from flaws 
and other imperfections. 

The 22-cent grade of steel was discarded; 
an alloy steel, it could not be in- 
cluded in a carbon-steel specification. A 


being 


placed by the heads of departments 
with the stock and order department. 
These requests, or orders, are then re- 
ferred to the laboratory department to in- 
sure that the proper class and grade of 
steel is specified for the work in hand. 
The orders are entered in a record book, 
O. K’d, and returned to the stock and 
order department for placing with the 
steel manufacturer. A copy of the requisi- 
tion as placed with the steel manufacturer 
is also kept on file in the daboratory. 

The tool steel is received by the receiv- 
ing department, who notify the chemical 
laboratory and the shop foreman for 
whom the The date of 
receipt is entered in the record book in 
the laboratory. 


steel is ordered. 


The shop foreman upon receiving the 
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steel, cuts off small samples, or, in case 
of large bars, takes drillings and sends 
them to the laboratory properly marked. 
Analysis for carbon, phosphorus and sul- 
phur is then made, and if according to 
specifications, the shop foreman receives 
a copy of the analysis, which constitutes a 
release and the steel may be used. If not 
in accordance with specification, the in- 
spection department is notified and the 
steel is rejected. Making the necessary 
records and analyses occupies very little 
time, and costs on an average 50 cents 
per sample 

A. brief 
ployed in the chemical analyses may be of 


statement of methods em 
interest. 

direct 
combustion of the drillings in a platinum 


The carbon is determined by 


tube, and requires 15 minutes time. 

The phosphorus is determined by the 
Jones reductor method, and _ requires 
about 30 minutes. 

The sulphur is determined by the iodine 
titration method, and requires about 30 
minutes. 

One operator can make several phos- 
phorus or sulphur determinations in very 
little more time than is required for one 
determination. 

Silicon tests are made occasionally and 
require three hours’ time, only a small 
portion of the work demanding the chem 
ist’s attention. 

Microscopical examinations were made 
frequently when the specifications were 
first adopted, but it was found that the 
steel ran so uniformly good in this respect 
that now the examinations are made only 
This would be the first test 
made, however, in case of trouble. 


occasionally 


The steel is received without labels, but 
each bar is stamped with its class and 
grade, and the symbol designating the 
maker. For instance, steel of Class 5, 
Grade C, ordered from the Crucible Steel 
Company of America would bear the 
stamp when received, 5-C-A; of Grade B, 
5-B-A, etc. 

Before adopting this specification we 
had 109 brands of steel listed, ranging in 
price from 7 to 35 cents per pound, any 
one or all of which might be in the fac- 
The individual shop 
foreman decided whether he would use 
one or the other. It was impossible to 
keep all these brands separate, and the 
brand was no guarantee that the carbon 
content would be right for a given pur- 
pose. We were apt to get a high-carbon 
steel for a hammer and a low-carbon steel 
for a milling cutter, as all tempers were 
carried in the same brand. 

The specification has greatly simplified 


tories at any time. 


stock keeping, as now five classes and 
two grades cover 98 per cent. of our re- 
quirements. We have uniformity of pro 
duct and a considerable assurance that 
the steel contains the right amount of car- 
bon to render maximum service when 
used for the purpose for which it is in- 
tended. This is due to the fact that the 
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selection of steel is governed by the table 
before referred to, entitled “Table Giving 
Class and Grade of Tool Steel for Vari- 
ous Purposes.” 

As there are only three grades of steel 
called for in the specification, we have 
only three base prices. This gives a uni 
formity of prices and a definite basis for 
figuring costs. 

The failures in hardening have becn re 
duced to a minimum, because the har.len- 
ers know from the class of the steel the 
amount of carbon contained, and, there 
fore, the proper annealing and hardening 
heats. With furnaces properly equipped 
with pyrometers, and the carbon content 
of the steel known, most of the elements 
of failure in hardening have been re 
moved. 

While the primary object of the speci 
fication was to secure uniformity, it has 
considerably reduced the total cost of 
tool steel. This reduction of cost has 
been obtained, not only by competitive bid 
ding on the specification, but by selecting 
high-priced steel only where it was 
needed. The total saving cannot be read- 
ily determined, since so many factors 
enter into the calculation, such as in 
creased life of tools and less breakage 
in hardening of parts involving large 
amounts of labor 
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sympathy with the ideals sought, or the 
plan will be a dismal failure. Prejudice 
in favor of certain brands and all petty 
personal jealousies must be laid aside, or 
it cannot succeed. Fortunate, indeed, is 
the organization that encounters none of 
these. There are usually some old em- 
ployees who resent an innovation and who 
prefer to follow in the footsteps of their 
fathers. 
and used in the proper spirit and with 


If, however, the plan is accepted 


judgment, it will be found to work to the 
mutual advantage of seller and buyer 


alike 





An Adjustable Angle Plate 


By ELMER \. ErMout! 


The line cut shows an adjustable angle 
plate, which I designed and had made re- 
cently. As I have never seen anything 
like it in use and as it has answered the 
purpose so well, I thought it might be 
It is different 


from the ordinary hinged plate in several 


of interest to someone else. 


ways First, when the top number is 
vertical it is in the middle of the base, 
so that any work clamped to it does not 


overhang. Second, when the top member 




















FIG, 1 


AN ADJUSTABLE 


Specifications in general do not afford 
absolute protection against fraud, and are 
not so intended. They serve to stand- 
ardize the article and describe to sellers 
just what the purchaser wants. If the ma- 
terial received is tested and does not 
measure up to the specification, it can be 
rejected without undue controversy. A 
tool-steel specification does not differ in 
this respect from other specifications. 
During an actual trial of this specification 
for one year and three months we have 
found no disposition on the part of tool- 
steel manufacturers to ship inferior steel. 
They are just as anxious as we are to 
have their steel a success, and work to the 
spirit of the specification as well as to the 
letter 

The success of a specification of this 
kind depends more on the make-up of the 
organization using it than on the seller. 
The organization must be in thorough 


FIG, 2 dm Va iat, NOY. 


ANGLE PLATE 

is horizontal the hight over all is very 
much less. Third, and most important, 
for nearly all angular positions its rigidity 
does not entirely depend upon the friction 
of the clamping bolts as the edge of the 
top plate rests on the base, preventing it 
from swiveling about the bolt as a center. 
The large bosses are cored out to make 
them lighter, and also act as ribs to stif- 
fen the plates, especially the top plate, 
which has the T-slot cut in it 





Palladium, a rare metal usually asso- 
ciated with platinum and chiefly used in 
the manufacture of astronomical instru 
ments and for dental purposes, was 1m- 
ported into this country during 1908 to 
the extent of 0.03 pound, valued at $21, a 
pound, therefore, being worth approx- 
imately $700. It is found in its native 
state in small quarttities in Germany and 
Brazil principally 
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The Premium System of Wage Payment’ 


Features of the Successful Use of the System by One, Who, While Opti- 
mistic Regarding It, Recognizes That Difficulties Attend Its Application 


B Y i. B. i ww = OT 





) n pay 1 1 1 \ \ drive of the reasons why we have 1 his 1s 
it fr t] tandpoint f t “driver 1s w obs t nd we have at that we have tried to have the different 
t perintendent or those in author rived at th g f tl lignity of labor systems evolved, like charity, covet 
While the interest fs D but “dignity” will not labor without an multitude of factory sins. We have pieced 
| empl to certain degree identi Incentiy them, cut them, expanded them and com 
l, it is well to have no false impres t being inadvisabl nd practically im pressed them, trying to make them cover 
th ct where piece and premiut possible to fore rl mployers begat every possible variation and condition 
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] + ; +} ¢ ] -| ’ mt ly 1 1 1 ] 
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; ; some cases will be resented unless handled 
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A very diplomatically 
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SSil ( en Ip hil al ClOy ] » 
_— d ‘ , niece work d the premium svstem to shaft work, makes very little difference in 
netit rived trom this, however, w : tei . : 4] : , F } 
nner ror ae adie ; gether, but at times they dovetail very the actual working time \lso, when yo 
‘ , ‘ rit . ‘ ( a 7 ’ ] - - ‘ . - ~ , 
nl ly One would think that with the tell a man, tor instance, the price 1s 3 
. ‘a . e P } 
*A paper read at the annual meeting of the manutacturinge bHbusimess s old as it 18 we cents, 1t seems small to him; wm you tell 
rN — ranch of the National Metal Trades would have some detinite system, the prin him it is 9 minutes, it seems larger and 
ciples of which would be almost univer does not primarily suggest pay envelop 
Superintendent Wagner Kleetris Man v ' . ; : I ; . Dey 
turing Company sallv applicable It is mv opinion that on he figures that out afterward. 
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How PREMIUM SYSTEM EMPLOYED 


Is 


Carp REcoRDS 


[he system as employed at the Wagner 


electric Manufacturing Company's plan 
in its essentials, as follows 


Card 


Is, 


records of the different standard 


parts are kept, no matter whether dom 
under day, piece or premium’ system 
[hese cards show number of parts 
finished—total time consumed—averagi 


time, and cost, also operator’s initials and 


number, and are primarily used for esti 
mating costs, but serve as a check in 
setting allowances and as a guide as to 


what is being done in the matter of time 


do not consider this an ex 


to the 


consumed. | 
premium system, because, 

have the 
had them. ( 


pens¢ due 


if we not records we ought to 


have ‘onsiderable discretion is 
required in keeping these, and records out 
of the ordinary should be proved 

[he different operations, outside of ac 
tual laborer’s work, are divided as f: 


if as 


possible into standard operations; for in 
lathe 


turning, 


stance—in work we have three 


operations facing and_ boring 


ind 


faced, th 


[his takes care of the outside, inside 


ends: if two ends are to be 


( 


operation states “facing two ends.” ‘This 


prevents confusion and ambiguity 


Cperation is to be done, we say “turn” or 
turn only;” if operations are t ( 
done, we speci turn, tace nd bore ( 
‘turn complete.” If the article is to b 
finished in the lat nd requires no fut 
ther operations, the card reads nis 
complete.” In this connection I wish t 
state that the lazy way of fixing premium 
allowances 1s to specify “hnish complete’ 
where other operations are to follow on 


other machines or elsewhere This com 


pels the man dl my the jov to do all the 
operations and follow the job through, 


clerks 


at the expense ol 


tl foreman and 
uble, but 


\ given job can be done 


thereby saving 


considerable tr 


output and cost 


in much quicker time by being divided, 


nd doing the operations one by one, than 


it can by having one man do them all suc 


cessivels 


LIME Al 


LOW ANCES 


lhis leads up to the questi 


allowances and the method of don 


ny i {i tithl ~ 

i Most f s think we « set plec 

prices Or premiunr allowances ac« ely 
i matter of fact, we cann Someone 

has said t th ily certain knowledge 
he inspired ¢ . d the il 

xpert the 1 spl v SS | being 

a) ill th t most S lack 11 it 

qualify for an exp s the insp 

] what [<dis id of invention 1s ( 

f inspired guessing—it 1 e part 

piration and nine ] Ss perspirati 

| \\ | vl sp t twenty vears s 

ng the lathe 1 its relation ft cutting 

netal. and ten vears in evolving method 


if setting prices; he 


] 
od 


the metl 


\N, tal” 


21Vell 


in whicl 


ting 
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20 
his guessing stick, as some call it, has 12 __ poli ) setting premium al ces 
variables, and there is used in conjun only result in t ble and confusion 
tion with it another rule having 4; so that In the nstances, t sistan 
In setting premiums, if we would set ge was passively sympathe al 
them mathematically correct, we would required a pri ession Wi im in 
have to take into consideration sixteen rt hang nditior he faul 
nechanical conditior [his being so, it y t entire with the 
can be seen what id intage it 1s not set gy of the rst llow 
to have t side e personal element, \lv experi is been st f 
which in most cases would upset all the inclines iberalit er th 
other calculations the reverse [his is probably due to 
Life is too short for the average man i fact that it eans less fricti retwer 
authority to go into such details, and, as themselves and their men d is as 
our general manager once remarked about — shoul e, as friction at that point d 
another matter, we must either have a roys efficiency lhe method used at t 
bank or a receiver behind us when we at Wagner Company in setting allowances 
tempt to inaugurate s system to have the foreman send to the cost d 
So the best we « do is the inspired = partmet an estimated minimum bas 
guess, the inspiration being a knowledg« Ipon tual time required; this 1 
of mechanical and shop conditions and an compared with the records and, if 
insight into human nature [here is noth great discrepancy 1s found, 50 per cent 
ing in which there is less glory and mor idded and it is sent to the superin 
trouble than setting allowances, although tendent for approval. Of course, we have 
this disagreeable clement is greatly re percentage of bad guesses, but that 3 
duced by the use of the premium system t wholly misfortune, as it causes th 
Che great danger to be fought against is employs be forever hopeful of draw 
the making of too liberal allowances, for, ing prize, and when tl allowance 1s 
like the mother w dlulges her child where it should be, he hopes for bett 
too much, the tin ives when she cal luck me time But it is exceedingly it 
ot control it, ane ( instead of blam portal t mistakes shall ippen 
ing herself she bewails the fate that gave ften lhe record card gone « 
r sucl n undutit ild periodically t compare nated 
| hat e tact ; re llowancs num with the actu tim 
being based upon t time it took to do a | referred THOTT tk eS 4 
similar operation under premium ndi en being liberal word f1 ul 
tions carries littl weg with the ( lectiol hink vette 
average man 1s ce nstrated by the re setting OWalee t have nae 
cords 1 instance tf which | give—this t they are set in the office, t t 
being from the original record Ing the rden on the office d super 
On 5/4/08 an allowance of 6 | s and tendent It avails man not y to | 
15 minutes Was set fo issembling coils nd kick when the object l Is alee 
into armatures, thx ial time con he ofthe Of course, the inference is tl 
sumed, after allowance was s« be ing an nly } 1K being don it should 
verage of 3 hours d 45 minutes. Tak also be remembered that there is no 
ing this into consideration, on 7/17/08 we lati etween what a man says he cat 
placed an allowance of 4 hours and 45 |! what he actually can do e may | 
minutes on an almost identical operation ntirely onest his convictions, b 
[he time on day w tore, the pre imself does not know | pabilitic 
ium work after placing this allowance This leads up t nother ght th 
emained at 7 t naximum being the complement of this, and incidentall 
‘ hours T 1 © } rs and 45 é rux i premium t l} 
i es Fre pplications were wart 1 ipabilit W 
cit t ( ol | I {1 t di ! 1e@a 
ad 45 \t et we i] f 
1s ps were ¢ ‘ é leg ] Wi 
1OoW ce wn t I ( Wi ( \W I ‘ \A 
esult t e time consum ( pped t ' I | 
’ 7 } < = ‘ ] 7 ; . 
lowerl 2 et ‘ ‘ 
£ » 
ithe f lh 
ths ( 
ing 25 per the al Il t 
lowane S Up t r t 
the work would be trot pt ten 
if he were not abl ( low ( I g ( 
e reduced it by aj \ 50 pK ( if y ve k 
cent tting an allowance, ¢ ir if 
\ great 1 nber ¢ 1s ld the time x pire ! | it W 
be cited, and trom é ve it wi ( c nteed—1if ssible vi 
seen that 1 weak-kne iIndifferen . 
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Itt Errects or LowerING ALLOWANCES, 
Once SET 

Great care should be exercised in the 
original setting of an allowance; it should 
be borne in mind that it is always pos- 
sible to change an allowance that is set 
too low, but never policy to lower a high 
one. The only time that allowances 
should be changed is when the method of 
manufacture is radically changed through 
some specific improvement in jigs, fix- 
tures, high-speed steel or new machinery. 

Observation has shown me that where 
prices or allowances are cut, more is be 
ing paid on the average than is paid where 
the price is guaranteed for a definite time 
—as Lincoln said, you cannot fool all the 
people all the time, and where prices are 
cut the men figure it out that they receive 
no more for hard labor than for taking 
their leisure, and act accordingly; so in 
stead of gaining on your premium or piece 
work plan, you are simply giving an un- 
earned bonus for no value received. 


(CALCULATING PREMIUMS EARNED 

“The next step in the system, after the 
work is done, is that the operator writes 
on his time card the name of the piece, 
drawing number, time commenced, and 
time and number finished. This latter 
number must coincide with the number of 
usable parts as shown on the back of his 
work order, and O. K.’d by the inspector. 
These are checked each morning by the 
clerk before the time slips are sent to the 
office. When a job is started, the man 
puts an X in its proper square on his time 
card; if the job takes him three days, for 
instance, he marks the number finished on 
his slip on the third day; his other slips 
in the meantime have been placed in the 
unfinished file, and upon receipt of his 
final time card they are taken out and the 
premium calculated. The holding up of 
these slips does not interfere with the re- 
cording of his hourly time. 


INSPECTION DEPARTMENT ESSENTIAL 

Next in importance to the records is the 
inspection of finished parts. Under the 
day-work system all spoiled work is the 
result of carelessness or incompetency 
and is accepted as a necessary evil. The 
opinion seems to prevail that more al- 
lowance must be made for bad work on 
piece or premium than on day work. This 
is true if there is not an efficient inspec- 
tion system. Where there is one, and a 
man paid only for usable parts, quite the 
opposite is true. This bad work is what 
the inspection department takes care of, 
and the operator is paid for only that 
work to which the inspector has certified 
{ wish here to emphasize, that to make the 
system efficient, only usable pieces should 
be paid for. At the Wagner Company’s 
plant each man is provided with a steel 
stamp with two of his initials on it. Each 
piece over a predetermined size or weight 
is marked with this stamp; below that, 


one piece is stamped. They are all in 
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spected before going to the next operator, 
and the number of usable parts is written 
before the next operation; thus, if a man 
starts with 105 pieces and spoils 10, the 
next man receives a card for 95, and thus 
has no excuse for claiming 105 pieces, nor 
does he waste his time on those that are 
defective from any cause. The inspector 
also places on any faulty parts a red tag 
which may be removed only by himself, 
stating the drawing number, quantity, and 
fault, and the stub of this is sent to the 
superintendent's office each day for dis- 
position. After this is done, those parts 
which are to be returned to the manu- 
facturer, or scrapped because of bad work, 
are listed and sent to the cost department 
each day. This list enables the production 
department to order castings or parts to 
replace those defective from any cause, 
and the cost department to make proper 
correction in the compensation of the man 
who did the work 


Cuarcinc Back DerectivE Work 
Our policy in regard to computing pre 
miums for usable. parts only, was taken 
after extensive inquiry among other firms, 
and much thought and discussion on our 
part. It is epitomized in the following 
interpretation from our general manager : 


“APRIL 10, 1908 
INTERPRETATION—PREMIUM ALLOWANCE 
AND CHARGES 
“The following rules for determining 
the amount of premium earned, will be 

come operative May 1, 1908 
Credits 

1. No change will be made in deter- 
mining premiums earned where workman 
ship is satisfactory and materials are not 
defective. The workman will be credited 
with the number of hours actually re- 
quired by the job, plus one-half the hours 
saved between the actual hours and the 
allowance 

2. When materials prove defective after 
some work has been done, the workman 
will immediately notify the foreman, and 
the foreman will O. K. time slip at the 
hourly rate for the amount of time put 
in on the defective material 
Charges 

1. For all pieces finally rejected by the 
inspector and scrapped, charges will be 
made per piece at the time allowance rate. 

2. For work which is corrected before 
turning in time, the hours employed cor 
recting same shall be considered as time 
put in upon the job 
General 

Charges and credits will be carried 
from pay-roll to pay-roll. As far as pos 
sible all these items will be adjusted every 
pay day, but if defective work is corrected 
after any given pay day, the adjustment 
will be made at the next pay day 

In no instance will back charges for de- 
fective work be permitted to reduce wages 
below what the workman should earn at 
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his hourly rate. Any workman repeatedly 
spoiling work will be regarded as an un- 
satisfactory employee and will be dis- 
charged. 

When work is rejected by the inspector, 
the workman will be notified in each in- 
stance and told the reason for the rejec- 
tion. He will also be notified of the 
amount charged back against him for de- 
fective work. 

When work is corrected by the work- 
man after his time slip has been made 
up and turned in, no allowance will be 
made for such time and no record of it 
kept.” 

‘To those not familiar with the premium 
system, this may seem a little involved, 
but the one point that stands out clearly 
is that under no consideration is a man’s 
pay to be less than his daily rate. In prac- 
tice this rule works as follows: 

If a man does 50 pieces with a time al- 
lowance of 10 minutes each, and spoils 10 
of them, 100 minutes are deducted—not 
from this specific job, but from his total 
premium earned during the pay period. 
The advisability and possible injustice of 
this were the chief obstacles in applying 
the rule. After considerable study, it was 
decided that inasmuch as the premium 
earned is a bonus for good and rapid 
work, the employee was entitled to it only 
when honestly earned. If it were de 
ducted only from the specific job upon 
which work is spoiled, the dishonest man 
would so manipulate his time that no pre- 
mium would be made. As an example 
If the total time allowed on a certain 
number of pieces were § hours, and 
enough were spoiled to eat up any pre 
mium that might be earned, the man 
could turn in 5 hours or more on his time 
card, although the actual time taken was 
but three hours, thus there would be no 
premium to deduct from; then the man 
would shorten up his next job by the 
amount he lengthened the previous one, 
thereby increasing his premium to that 
extent, and defeating the working of the 
rule. 

Here the psychological aspect of the 
case came into play and by some the opin- 
ion was freely expressed that the men 
would consider this an injustice. In prac- 
tice, this has not been so; small clerical 
errors have occasioned friction, but only 
one complaint has been seriously made 
This was the case of a man who spoiled 
some work by turning it too small. This 
was charged back against him, and he ap- 
pealed from the charge to myself; I sus- 
tained the foreman, and the man then ap- 
pealed to the general manager. The re- 
cord showed that the amount involved 
was $2.72; the loss to the company for 
material was $30; also that the man had 
made during the week $7.68 premium in 
addition to the $2.72 involved. His excuse 
for spoiling the work was that he misread 
his micrometer. The general manager 
sustained the foreman and inspection de 
partment, and nothing more was ever 
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heard about the matter; it is possible that 
this was put forward as a test case, as no 
other complaint has ever been received. 


AccuRACY OF TiME Carbs 

The third most important feature is ac- 
curacy of time-card records in the shop. 
This is necessary both for cost depart- 
ment records and for the protection of the 
employer. Most of us consider it no crime 
to cheat the gas company or the railroad, 
and so with the average man it is no 
crime to match wits with the company. 
If you find him out, he tells you the other 
men do it and that you should have 
some system to take care of it. The cheat- 
ing has many variations, but the most 
common are charging excessive time to a 
day-work job and shortening the pre- 
mium time Another nearly similar, is to 
charge excessive time to a small premium 
job and shorten it on a large one. Still 
another variation is to turn in a small part 
of the job, say 10 out of 100 castings, at 
excessive time and shorten the time on the 
remainder. 


CLASSIFICATION OF MEN 


The last point upon which I wish to 
touch is the classification of men. In many 
shops this is a source of considerable 
trouble. I think the following note will 
cover the question fully, and is the prac- 
tice with the Wagner Company: 

“DEAR Sir: 
I agree fully in the proposition that a very 
exceptional and speedy man should not be 
the criterion for establishing a premium 
rate. Such a man should be permitted to 


(Answering your inquiry, 


earn a larger premium than we would 
consider good practice with what you 
might term the ‘normal speedy man.’ 
I would classify the shop men on the fol- 
lowing basis: 

1. The exceptionally speedy man 

2. The high-grade speedy man. 

3. Above the average. 

4. The man who makes time allowance 
only. 

5. The slow man. 

I would fix premiums for No. 2 to make 
what we consider a reasonable premium. 
As to No. 1 above, I would not concern 
myself particularly one way or the other 

W. A. LayMan, 
Vice-Pres. & Gen. Mgr.” 

Thus with five classes of men, we con- 
cern ourselves only with one, and if we 
consistently follow up our records, keep- 
ing our foremen advised as to the men 
who are falling behind, we can investigate 
and find out whether the allowance is at 
fault or the man, and take steps accord 
ingly. 


GENERAL CONCLUSIONS 
It may seem to some of my hearers that 
I am condemning the premium system 
rather than recommending it, but such is 
not the case. I am very optimistic in re- 
gard to it, but the trouble has been that 
most published articles, when not dis- 
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tinctly condemnatory, have been entirely 
too optimistic, and have had a tendency to 
influence One to install the system without 
sufficient preparation or knowledge of its 
difficulties. Here, as elsewhere, some- 
thing cannot be obtained for nothing, and 
if you are not optimistic enough to read 
between the lines of this article, and con- 
clude that the premium system is what 
you want, my advice would be, don't try 
it. If you are a good healthy optimist, 
and believe that conditions in your factory 
are not as bad as they are elsewhere, try 
it and you will be pleased with results. 
However, changing from day work to 
premium work as a cure for laziness, or 
to prevent soldiering, is simply dodging 
the issue, because the man who killed time 
will simply change over and kill quality 
in his work. 
methods of stimulating effort; when the 
other methods fail it is time to get better 


There ought to be better 


men. 

In conclusion, I beg to state that I hold 
no brief for the premium system, but have 
simply sought to present such facts as 
have come to my notice, and to note weak 
nesses that are inherent in it and all sim 
ilar systems, and which only care and 
patience can take care of, each one work 
ing out that variation which best fits his 
particular case. 





“Only Men Now Employed Need 
Apply ” 


By Geo. P. PEARCE 

Are we entering upon an era of trenzied 
business methods or has the late panic 
left the heads of some of the manufactur 
ing concerns in a maelstrom of hoggish 
fear? Recently I have noticed the above 
deliberately inserted in some “Help Want 
ed” advertisements 

Why not tell the whole story and say 
“We are not necessarily looking for the 
best man that can be got but we wish to 
get the best man we can from our business 
rivals and thus not only advance our 
organization, but at the same time cripple 
those who compete with us in the open 
market.” 

Because a man is temporarily out of 
employment it is no proof that he is in 
The best of 


superintendents or the most efficient fore 


efficient or a “haswasser.” 


man may be connected with a _ business 
enterprise and through some unfortun 
ate financial deal, change in the market 
demands, absorption ‘by a trust or any 
other such cause which may occur, be apt 
to find himself thrown out of employment. 
Surely no one, even with the most dis- 
torted views or “get rich at any cost” 
methods, could claim that these men were 
not worth their hire simply because they 
were out of employment. 

Edison does not seem to be making a 
failure of life by any means; one would 
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not claim that the late Marshall Field was 
not successful; yet we are told that these 
as well as other eminently successful men 
were “fired” at least once in their lives be- 
cause their employers thought they were 
“inefficient.” 

Fate, indeed, is the greatest of all jokes: 
the dismal failure of one employer is the 
keystone of his competitor’s success. Let 
these theoretical fantastic notions be 
solemnly buried and we will then return 
to the good old civilization method which 
is now giving, and for past centuries has 
given, every man a hearing before pass- 
ing judgment upon his worth 





Podonk Smythers—the Man Who 
Knew It All 


By A. S. ATKINSON 





When a man knows it all there isn't 


much use to argue or to try to demon- 
strate with him, for he either won't or 
can’t see the point of your argument, and 
talking to such a person is very much like 
pouring water into a barrel with the bot 
tom knocked out. When a man gets to 
the point where he thinks the last improve- 
ment is made in his shop, and the last 
word has been said in machinery, inven 
tions and other developments of a me 
chanical nature, he has ceased to be a de 
sirable factor to his employer, and it is 
about time a change was made in the 
whole shop management 

That was the cause of the undoing of 
Podonk Smythers, who became manager 
of the A. X. Z. plant through one of those 
peculiar changes which occasionally stir 
up the bottom of things and land some 
of the sediment on top, where it manages 
to stick for a time. Podonk had been a 
bookkeeper, then shipping clerk and office 
manager, and what he didn’t know about 
machinery, engines, and all the equip 
ment of a big shop you couldn’t find on 
shipping bills, cost cards and in catalogs. 
Smythers knew it all, theoretically, at 
least, and he knew the cost as well as 
something about their use. He had dealt 
with the buying department and had done 
some buying himself—from 
and of course he could talk machinery 
with the best of them. Who couldn't 
with his training and education? 


catalogs 


3ut Podonk was a misfit in the shop, 
and a miracle as a manager. It was be- 
cause the previous manager had paid 
more attention to instructing the men how 
to get out good work and studying how 
old machines could be made to do double 
work than to keeping cost accounts of 
piece work that Podonk got his boost 
The president wanted someone in the ma- 
chine shop who could keep him posted 
on the price of nails and wire and the 
amount of time needed for making a 
piston rod or boring a cylinder. 

Smythers was O. K. in this matter. and 








things went lovely 
lhe 
and the hand 


for a time 


president's point of view reports 


he made out were beautiful, 


made you hate to smudge it with 


Nobody 


who 


writing 


your oily hands regretted this 


was as neat and 


more than Smythers, 
clean as a polished brass 


1 
oot 


But somehow no one in the shop g 
Billy, 


keep an accurate a ount 


with him who a 


Ilways did th 
couldn't { 


lings he ollected on his ben h, 


1 


and miserable for him 


Old Belknap, 


how 


Podonk made life 


in trying to save this waste 


who ran turret lathe, didn’t know 


much power he was using to turn a 
rough bar into finished work, and he 
didn't care a either Then little 
Tom, who was a genius in his line, com 
plained that the light was bad in his 


orner of the shop, and said he could in 


rease the accuracy of his work if he 


better. Tommy asked for a new 


, 
ould see 


electric lamp, and got a lecture 


PopoNK KNEW ALL ABOUT THE FORGING 
HAMMER 

But the worst of it came out with 

Surry, the man responsible for the big 

forge hammer. Surry was as surly as his 

name suggested, and he had a tist like the 


When he 
a thing, he wanted it bad, and 
If he couldn't 


big trip hammer he operated 


wanted 


didn’t hesitate to ask for it 


get it he kicked, and sometimes he swore 
Surry had some fine work to do, and the 


was forever spoiling his best 


ition, and 


old hammer 


was an ancient instit 
balk and go wrong 
critical moment. When he wanted to dk 
liver a gentle tap, the cranky hammer was 


likely to that 


work It 


inclined to at the 


more than give a thump 


shook the whole building 


He kicked and kicked, and finally de 
manded a new hammer Podonk came 
along and asked why. “Why?” blurted 


Surry wrathfully, “why, because this 
old the 


Podonk smiled, and said; “That 


out 


damned thing is a disgrace to 


shop.” 


hammer is the best made, and it ts 
“Hold on,” interrupted Surry, “it was the 
best made But it ain't so no more 

But Podonk said it was all right, and a 
new one was not needed. So Surry went 


hammer and continued to 


ruil ome ne materia [he exaspera 
tion his feelings was nothing to the 
' 1] 1 
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charged man went to the president, whi 
out ot msiderati for his past ervi 
v ‘ him a MOSINION i watel n, dl 


from the 


AMERICAN MACHINIST 


old didn’t kick. He knew 


that some day he'd have to quit the hard 


Surry being 


work and take the easy jobs at less pay 
nyWay 
PopoNK KNEW ALL ABOUT THE GAS 
ENGINE PLANT 


[hen young Bennett, who was engaged 


to look after the new gas-producer plant, 


because he knew all about such things, 


asked for permission to make a change in 
] i 


the jacket-water supply. He said the 
pressure on the city pipes was so uncer 
tain that he was afraid the cylinders 
would be burnt out some day when the 
pressure was off. He said he could rig 


up a storage reservoir and feed the water 


by gravity under constant pressure. But 
Podonk didn’t see it that way. That gas 
producer was the best in the market—for 


and the 


looked it up 
had installed it 


he had company 


making it according to 


directi ms 


What did a young gas engineer know 
thout such matters? Bennett had been 
retained by the company to run the gas 
producer and not to change, alter, re 


Practice is all right, 


build or 
but 


improve it 
theory is better 
didn't 


water reservorr, 


sometimes 


Bennett get the opportunity to 


fix up his and things 
which justified 


ut 


went along smoothly, 
some day 


Che 


new man running Surry’s big hammer got 


Podonk in his decision 


things wrong in a shop 


] 
always 2£o 


cranky one morning and smashed another 


piece of half-finished work and made it 


necessary to relorge it 


Then came young Bennett into Podonk’s 


presence, and stated excitedly “Some 
thine’s gone wrong with the gas engine, 
and she’s out of commission.” Podonk 


frowned. and demanded the nature of the 
“It's the think,” 


“They shut off the branch main 


trouble water, | was 
the reply 
this morning to make some street repairs, 
failed t us And, | 
the cylinders are burnt out.” 

Podonk 
had heard of such things as cyl 


out 


and they notify 


euess, 
was no machinist or engineer, 
but he 
cylinders 


blowing and 


their health when the 


inder heads 


1 


getting too hot for 
jacket water failed to circulate properly 
He kane enough anvwav to know that 


head ror somebody 


wasn't a bit troubled when he 


linder head and exposed the 


eat of tl troubl Podonk was serious 
mece in his life, and a little bit worried 
lle tried te ip Bennett into admitting 
the t t was 1s But the I | 
ld be laid lv t e city, and 
vater departmet dt le nv g 
itee that it w ( ( pa inifor 
ppl tT watel Po | id taken tiie 
vat vit t an greement other than 
t the npany would pav for all the 
wate t used through the meter 
It ost a rood cle il to get a new en 
ine d even more through the delay 
’ Idine up ill the machines dependent 
pon ft plant for their power. Ther 


1 
that 
Hal 
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a good deal of fuming and threaten 


~ 


was 
for 
heart-to 


ing, and things looked blustery Sse\ 


ral Pe \donk 


heart talks with the president, who wasn't 


days. had some 


so sure that he had the right man in the 
right place. 
PopONK KNEW ALL ABOUT AN INVENTION 


But the final coup came when Smithers 
made his invention and sold it to a rival 


shop. This came about in the same way 
turned up 


he 


that the other 
Smithers was a genius in his way, and 
had that knack of 
machine and making improvements that 
He had imagina 


tion, Smithers had, and we boys always 


mishaps 


happy studying a 


always helped along. 


deferred to his judgment when he spoke. 
belt gave 
Smithers fixed 
Wil 
son’s planer had been unevenly set on its 
wabbled so 


here was Jimmy’s which 


trouble in slipping until 


up a wooden guide that held it firm 


foundations and sometimes it 


that mistakes were made until Smithers 
jacked it up and made it as firm as the 
Rock of Gibraltar. Every shop has a 
Smithers in it, or ought to have. He sees 


where others merely guess or wonder 
Why, marked 
shop with his handiwork and had saved 


the old h 


little devices. 


Smithers had the whok 


man hundreds of dollars by his 


Podonk didn’t know of this 
He had 


+ 


Of course, 
or at least he wouldn't admit it 
homemade devices cut ou 
tchy 


some of these 


and others substituted. It looked pa 


to him. But Smithers went on inventing, 
patching and jacking up, for he enjoyed 
the when 


work He 
| 


he was improving things. 


was in his element 


One day he approached Podonk at the 


noon hour, and announced with eyes 
stretched wide open, “I have it, Mr. 
Smythers.” Podonk wasn’t very genial 


in those days, and he asked in his coldest 
“Why, sir, a great 
improvement—an invention that will save 
dollars.” 


manner what he had. 


us thousands of 


Then he went off into a detailed de- 
scription of his wonderful device for cut- 
ting and bending bars so that about half 
Podonk 


wasn't 


the hand labor would be saved 


didn't grasp the idea, and said he 


interested. Old Smithers was disappointed 


and said he’d demonstrate it later. So he 
built a model of his invention and tried 
get the manager interested in that wa 
But Podonk frowned, and said; “If it 
would do all that, the machinery manu 
‘turers would have jumped at it years 
ico.” Smithers scratched his head and 


What was the use ? ri 


up the 


aid nothing 
tried again and again to tak 
] 


ter with the manager, but it was no use 


Boys, I leave this shop,” the old 

id a few weeks later. “I’ve got a good 
hing here, but that—that idiot wouldn’t 
listen to anything. He knows it all.” 


Smithers did leave: we found out later 


he had patented his invention. and a 


rival shop had offered 


him a od salary 











July 29, 1909 


and royalties on the invention if he would 
With 


in a year he had cheapened the cost of 


‘ome over to them And he went! 


manufacturing specialties until it 


our 


looked as if we were heading straight for 
The 


the 


bankruptcy whole story came ou 


later when president found that 


Smithers was no longer in the shop 
and with that 1 


lid we let him go: 


ntion ?” 


KNEW ABOUT PODONK 


We 


but there 


didn’t hear Podonk’s explanations, 
change in the shop shortly 
Podonk didn’t it all 
fter all, or at least the president didn’t 
think did We got a 
then knew something, 
to 


Was 


after that know 


he shop manager 
but all, 
something 
bac k 


since 


who not 


and he was willing learn 


new from the men. Smithers came 


mally, and he’s been with us ever 
When he 
respectful 


he gets 


he 


than likely 


gets a new idea now gets a 


hearing, and more 


something more 





The Worcester Trade School 


By I-NTROPY 
Nearly a year ago I outlined what is 
nown as tl Worcester plan of trade 


Ph. 


with 1 necessary 


school ening time has been 


inter 


taken up steps of get- 


ting an appropriation from the city 


COV- 
a) 


ernment and finding an acceptable lot of 


\t 


d - + 
ive D125,000 a nei 


land and planning a building present 


writing the trustees h: 


command, a lot of land under option, ap 


200 X oN ) 


proximate ly, feet of level ground, 


7 — ae . 
racing on public square whicn are 


Sx ciety rf 


on 
the State Antiquity 
Nearby is the 
art museum and also in view the site 
to be built The 
is in a manufacturing re- 
track 


to usual custom this lot was offe 


Armory, 


building and a church 


old 
for 


the new one about 


rear of the lot 
facilities Contrary 


red at 


gion with side 


about one-half its market value by the 
trustees of the art museum About one 
juarter of this lot will be used at once 

] 


for a boy's school for the machinists’ and 


llied trades lhe plar S iccepted show 
brick building, the front « \rmor! 
» I ib 50x60 feet, witl semen 
nd three ftioors lhe rear, 40x2I10 ft 
with basen d tw ther th | P 
front or head hous« ove t b ( 
is devote ecitatior wii 
muinistrati he rest to shops, the ( 
ent (whi s mostly above eg nd 1 
rst floor f machine wor! the top 
oor for w worl Che building P 
lated t ccommodate 250 t 2 
ind nearh s many evening pupil 
he plans s bmitted for the use i t 
est of the lot are only tentative, but they 
show accommodati s for in the vicinity 
of 1000 r 1200 pupils in foundry. car 
pentrys mason sheet-metal work, etc 
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the intention obvi being to enlarge 
the school as rapidly as possible so that 
all of the trades most practiced in the 
city may be accommodated Under the 
State law the city will be reimbursed 
the extent f aT i f the cost f 
naintenance each year, which will pro 
bly bring the 1 cost o the city t 
po nt ce mp ral ke Wi the cost I I 
ning th i¢ iden ( high schools 

This quite different from  payins 
students wag | trving to make the 
school pay its own wa It seems to be 
the opinion of many it if it is reasor 


able that 


bryo professional 


cated at the city’s expense, 


rr asonable that 
should be ar 


pective machinist 


ma 


it 1S possibl to 


T¢ 


prospective 


1) 


ay ulable 
(on 


du 
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college students, em 


en, should be edu 


then it 


is much money per pupil 


for the pros 


the other hand, if 


ce that amount by 


the sale of product it can be done pro 
ided W found that will not conflict 
with manufacturing interests 
Under the State law no child can be 
dmitted under 14 vears of age, that be 
ing the age limit at which compulsary 
schooling stops. Since it was the feeling 
f the local commission that boys under 
° eat of age were not likely to be n 
rge demand as urneymen no matter! 
what their training four-vear cours 
was decided upon, which latter, of cour 
mia be moditied late though publi 
opinion scems to be strongly in favor of 
occupying the time i b between 14 
and 16 years of age in some way, thus 
preventing the raising ol the age of ad 
mission, and public opinion among work 
ing people, t st, forbids unduly 
shortening the tim ie to a desire that 
the boys shall have really and thoroughly) 
learned their trade before being sent out 


t 


is also 


earn 


lhe 


to 


their living 


plan of the 


present 


board 


of 


trustees, a majority 


of whom were on the 


old commission, seems to be practically 
the same as a year ag Briefly it is that 
boys shall be offered a course of four 
years, eleven months per year, of which 
time about 22 hours per week are to be 
spent mn the shops 1 ctual work, all lec 
tures nd imst t! general being 
viven outside t tim und idditior 


tions being in line 
to the pupil later 
' ! | 
m 
M re Give { 
: ; 
ih k 
} ' 
~ { iit 
, , 
vill the 
+ te the ov 
depet dent nit 
cl Is r b t 
' eh thev 1 
es Dhese 
] ( t é M 


Val 
I it] 
() Worl 
eve TT) 
| 
k < t wit 
~¢ | {' 
, 
Wine ( it 
eit 
Will « v en 
’ ’ ’ 


¢ 


r 


i 


tha 


feel 


I 


' 


e 


+ 


NM 


\\ 


into workme: Ultimately all the 1 
comm ides will be offered for tl 
choice present ly those show 
m ytituck lik i the macl 
trade « 1 Their « 
call fror i ey enter 
they ¢ \ ictly differs 
tt ! t t public sch 
‘ ist ! pl tead 
chearsal ew otf the nation's batt! 
rels and cor they will stud 
he histor t1 ymmerc! 
prog the hi invention and tl! 
peacel Dp rress t ha made the 
nancing of her wars possible 
l] n every way he better nat 
f the ys will be aroused, their inter 
in the vork sti ed by showing ther 
its applicati every-day life, the 
ing being that the present system 
chools. <¢ ext technica schor 
furnish uundant opportunity for tl 
body of boys whose student procliviti 
re h to lead them to work to f 
low the ideal ) that the ew sch 
! t properly re it its ranks large 
from t e to w me of the highe 
, é f hte ippeal 
During t fori e period of this 
Worcester, pl Schneid nd Fite 
rg p \A P ovest e C 
nissl | é “A t were 
dant. ppear ’ follows 
i iit g | > ) dept 
for j elect ft b 
hat is, g fi t irge numl 
ipplican ff t nber to 
the Fit g sl ( ld « vy be pick 
whose t ] bil Wo Casi 
tnen I gh t hops to e@ positi 
withou Y ‘ rt t part of 1 
foremet er whort ( were placed 
Manufacturers irally preferring 
kind of boy will ar 1 am told, do tu 
out less capable boys and call for ne 
recruits until thev a wl want 
In Worcester t feeling was that 
school w eeder I th nasses, 1! 
for few special righ \ in 
those n ut cho where ult 
1 tel > day le i 
‘ d t 
‘ ‘ . p ae 
hilit ‘ if eit 
i 
\\ 
, 
prim 
} 
| } ‘ ; h 
€ | 
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the shop conditions are no different, the 


attitude of the foreman toward the ap- 
prentice is in nowise changed from what 
years ago, there is 
make the better 


better disposed to teach the 


it was IO or 20 and 


nothing to foreman 


adapted or 


boy than before. The only thing changed 
is the boy. The Fitchburg plan offers a 
larger number of boys for the shops 


to choose from 

Neither the shops nor their equipment 
are changed by the Fitchburg plan, while 
by the Worcester plan a shop will be built 


up whose equipment will represent the 
modern methods of manufacture. Un 
fortunately Worcester has many shops 


that, under the Fitchburg plan, would be 
entitled to have boys from the school, but 
whose equipment and methods are any- 
thing but what a boy ought to have 


if he is to be turned out a modern me 


chanic 

More than that there are few shops ex 
cept the large ones that have the variety 
of work to offer an apprentice to make a 
round machinist of him. The 
f the local shops is expected 
furnish a 


really all 
cooperation « 
in that they 
large range of work which the school will 


will undoubtedly 


lo, buying the material from the manu- 


ao, 
facturers and selling all of the finished 


product back to them at a price established 


by the cost as manufactured in their own 


shops 
Our Patent Laws 
By KE. J. Sropparp 
There seems to be such a feeling of 
unrest due to the knowledge that our 
patent law, or rather the administration 
of it, is defective, that something will be 


What shall this 


done to improve matters. 


something be? 


It is not well that present conditions 


grow worse, which 


result of 


should continue, or 


must be the inevitable taking 


no action, because the evils arise largely 
inadequacy of means for dealing 
conditions of continually 


General distrust of our laws 


from 
with increasing 
complexity 
were 


failure of the incentive they 


afford, 


American 


means a 


and the fading of 


designed to 


the heht of 
Judge Brawley says in Crown Cork and 


inventive genius 


\luminum Stopper 


2585: 


Seal Company vs 


Company, 96 O. G “The protection 
and hope of profit held out by our patent 
laws inspire that stimulating energy which 


Ie ads to 


resulting benetits 


experiments, invention and all the 
\ refusal of that protec 


tion in a proper case will deaden and 


destroy it.” 
Qn the other hand a radical and sweep 


ing change means doing away with a sys 
tem that is fundamentally good, and has 
in some respects served as a model for 


the whole civilized world, and substituting 
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for it anarchy and confusion. We should 
not hastily adopt the suggestions of the 
rabid the melodramatic 
utterances of the orator, intended to move 
sober 


iconoclast, nor 


guide 
should be 


material and not to 
counsels. The 
placed in the hands of a properly 
stituted Court of Patent Appeals, which 
only to hear 


also to in 


inert 
whole matter 


con- 


not 
but 


should be constituted 


appeals in patent cases 
augurate and conserve a proper adminis- 
trative system. 

Such a court should consist in the main 
of lawyers to secure steadiness and con- 
sistency, and it should consist in part of 
initiative and a knowl 
relation to 


experts to secure 
edge of the facts 
each other, with which the patent law has 
to deal. Surely the wisdom is 
in vain if it has not the data upon which 
“The mere handling 
skilled 


nor be 


and their 


greatest 


to form a judgment. 


of tools will not make a man a 


workman, or master of defense, 


of any use to him who knows not the 
nature of each, and has never bestowed 
any attention upon them.’—Plato’s Re- 
public Book Il, Jowett. 


In 1877, the Supreme Court said: “It 
would perhaps be desirable if all cases 
referred to a com 


and 


of this sort could be 


mission of intelligent experts prac- 
tical men to report their opinion thereon, 
with their reasons, for the final action 
of the court. A proceeding of this kind 
was probably in the mind of Congress 
in passing the Act of February 16, 1875, 
a jury of five 
ordinary 
the in- 


scientific 


authorizing a reference to 
Neither 
perfectly 


persons. courts nor 


juries are adapted to 
and 
Deener II 


vestigation of mechanical 


questions.”—Cochrane — vs 
333. 


following is 


Bre dix 
The 


decision of the 


from a 
dated 


a quotation 


Supreme Court 


June 1, 1908: “The defense of want of 
invention in the Liddell machine is not 
urged here, because it is said that the 
decision of that question depends upon 


mechanical comparisons too numerous and 
made by 
Paper 


Com- 


complicated to be conveniently 
Continental 


Bag 


a bench of Judges.” 
Company vs. Eastern 
136 O. G. 
Obviously there should be 


Paper 


1297 


pany 
two experts 


attached to the court; one to sit with the 


judges hearing a case and the other to 


assist in the preparation -of opinions 
These experts should bear weight in 

shaping the policy of the court and in 

the 


inferior courts It is 


Cases 
for 
prac 


establishing practice in patent 


for the hard 


a lawyer to change a time-honored 
after it 
Science has been the dominat 
the last 
it has produced its effect upon our civili- 
thinking 
Karl Lemprecht, and 


tice even has been shown to be 


erroneous 
and 


ing influence for century 


ation and mode of See eg 


“What is History,” 


Benthams’ “Fragment of Government.” 
Scientific education is not merely the 
accumulation of facts, it is a mental train 


ing, a character-forming influence. The 
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spirit and mode of thinking, which is the 
chief modern formative influence, should 
be introduced into our jurisprudence, 
especially that branch of it which relates 
to the applied sciences. 

In this way we may well hope to have a 
tribunal “in whose hands the Patent Law 
may grow and develop, as the necessities 
oi the future may demand, into a great, 
consistent, harmonious, wise and _ satis- 
factory body of rules which will be of 
equal value to the inventor and the pub- 
lic.” Editorial—AMericAN MACHINIST, 
March II, 1909. 

The bill recently presented to Congress 
contains the best plan that can be hoped 
for from the lawyers only. It is, how- 
ever, only adapted to secure partial re- 
lief. A court composed only of lawyers 
is obviously inadequate to try and de- 
termine cases of mixed law and science. 
The new court, as suggested by the bill, 
will be better than the former courts 
because its members will know or learn a 
little more about mechanics and the ap- 
plied sciences, but this knowledge will be 
necessarily superficial and incomplete. 
Professor John Perry says, “In England 
our lawyers and judges almost without 
exception are quite ignorant of the most 
elementary facts of Physical Science. In 
a patent case, the court has to be edu- 
cated at a terrible and at the 
end of 10 or 20 days one sees that the 


expense, 


judge is nearly as ignorant as at the be- 
ginning.” 

The theory of the patent law is simple, 
its application is of all degrees of com- 
plexity, the application of the patent law 
is the work of the engineer, working with 


the tools and after the methods of the 
lawyer. A real knowledge of the history 
of an art is necessary in order to con- 


sistently guide its development. 

I think the importance of this matter 
is not fully realized or there would be an 
organized effort to remedy existing de- 
fects. Many look to the AMERICAN Ma- 
CHINIST for suggestions in this line. You 
would have a greater public recognition 
of inventors! Very good! Our prestige 
among the nations in a measure depends 
upon this. Why, then, do we not put 
men who have knowledge of, and sym- 
pathy with, such matters in a place of 
that we could honor and 


influence—men 


he id responsible ? 





Carefully prepared statistics show that 
the mined production of crystalline graph- 
ite in the United States in 1908 was 
3.433.033 pounds, valued at $149,763, while 


the same authority states that the output 
of electric furnace graphite in 1908 was 
7.385.511 pounds, valued at $502,667. 


These figures are most interesting in that 


they define how man, aided by science, 
has developed a process that gives to the 
world more graphite every vear than is 


mined in the United States 
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A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Manufacture of Eccentric Piston 
Rings 


A piston ring is a very important part 
of a gasolene or gas engine. We all 
know what a defective ring means, a loss 
of compression which naturally means 
loss of power. For a number of years it 
was the practice of many prominent man 
ufacturers to put their rings through some 
fifteen operations, but with the fixtures 
shown below, grinding and quite a few 
other operations are eliminated and the 
cost of the rings reduced 50 per cent., 
which is more than the cost of the simple 
fixtures. In referring to the fixtures 
shown in the sketches it can be seen that 
they are not as elaborate as one might 
judge they ought to be to produce an 
accurate ring. The secret of a perfect ec- 
centric ring is to eliminate the hump 
which presents itself at the slot when the 
ring is slotted and ready to put in the 
cylinder, as the ring in this shape will 
only bear on the two high spots as shown 
in Fig. 1, by the dotted lines 

If the rings are placed on the piston and 
the piston placed in the cylinder, then by 


, | 


/; \ | 











we have been making our rings with the 
fixtures described in this article our en 
gines have been giving us from 1% to 7 
horsepower more on the test block, which 
shows the value of perfect rings 

The first operation on the ring is to 
turn the outside diameter of the ring ec- 
centric, allowing 1/32 inch on the diameter 
for finishing. At the same time the in 
side diameter is finished, after which the 
rings are cut off 1/64 inch over the re 
quired width, this amount being allowed 
for truing up the ring after it is slotted 
After the rings are cut off they are 
clamped in a 6-inch face plate. This plate 
is recessed to center the ring. They are 
then slotted in a hand miller, a spacing 
collar being used to space the saws. In 
slotting the rings 1/64 should be allowed 
for filing the slots to the required opening 
After this operation is complete the rings 
are placed in the fixture shown in Fig. 2 
and cut to the required width. With this 
fixture our rings vary but 0.0005 in width 

The hub of the fixture 4 is threaded 
to fit the lathe spindle, the diameter B 
should be o.oo1 larger than the outside 
diameter of the ring and four 1/16-inch 
slots should be cut into it to give the 





Eccentric FIG, I A Perfect Ring 
Piston Ring Dotted Lines show Part 
of Ring which d 8 not 
bear on Cy Wa vb 
Ringe Imperfect 
7 A 
E 
4 Slot mat = 
aLNNUNNTT iz J 
_ < 
N M Taper f _—— 
To Fit Lathe t Lathe Sy ile [ 
. 





Spindle 





Nurke 


adding a little oil to the cylinder wall ai 

working the piston up and down, also 
slightly revolving it, it can be easily learned 
if the ring has a bearing at all points. If 
the ring shows wear on two points only it 
is evident that it is not perfect and should 
it be used in this shape it would mean a 
loss of compression and consequently a 


loss of power, as previously stated. Sines 
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just enough to true it up The ring is 
then reversed in the fixture and faced off 
flush with the side of the fixture. This 
should be done with a sharp-pointed tool 
and at high speed to get the best results. 
[he rings are then put in the fixture D, 
Fig. 3, which can be made to hold from 
one to five rings, but I have found it best 
to make the fixture to hold three rings. 
This fixture is then slid on the fixture E, 
Fig. 4, which is fitted to the lathe spindle, 
the rings being centered from the out 
Che plate F 
Fig. 4, is then placed against the rings as 


side diameter of the fixture 


shown and the fixtures and rings held 
with a 1I-inch bolt Fixture D is then 
slid back and the rings finished to proper 


outside diameter 


St. Louis,’Mo C. T. SCHAEFER 





Slotting a Blank Holder in the 
Punch Press 





We received a set of large oval-shaped 
dies to be tried out in our No. 3% Bliss 
toggle press but found the punch almost 








2 | A A 
7 - 
; — t 
D iG. 3 





FIG. + im Va ‘ 
FIXTURES FOR ECCENTRIC PISTON RINGS 

necessary tension grip the rings when t long { through the 
the nut C is threaded on [he nut and blank-holder sli 

fixture are tapered in order to get the ac Inst if disasse ing and machining 
tion of a spring chuck. The nut is also. we turned a shank on a piece of 114 inch 
nurled to permit the fixture to be used square machine steel, to fit our shaper ex 
without the aid of any wrenches, making tension tool holder, (as it will later be 
this operation quick and simple. The ring useful for cutting out square blanking 
is placed in the fixture, the nut tightened dies and w-rings), drilled and tapped 
and a very light cut taken off the ring, it for the tool clap We then turned 
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an eccentric bushing to fit our punch hold he cutter is rotated and the roughing proportionate to the length of the tool to 


ing block (found in all die shops 
rinding and clamping to faceplate for 


ig and boring punch holders) The pulleys came rig 


for ut is taken Then the finishing cut is distance /, throwing the axis of the tool 
taken which completes the operation at an angle with the axis of the holder 
iT to size and very Care should be taken always to set th 
tool so the pressure of the cut comes 


The tool, placed, in the bushing, was sm 
he punch block and clamped = very quickly he 


oth and this operation was performed 


tool more than paid against the adjusting screw and n 


for itself on this job but we expect to use against the spring: were it set against the 


he circular-milling attachment of the 
spring it would be nearly impossible: to get 


B. & S. miller, and altogether it was the holder on similar jobs by making new 
lamped to the bolster of the press Phe nishing tools a good, true hol Set screw ec is merely 
blank-holder slide was then set to pass Rochester, N. \ 4. N. H to clamp the tool 

Scranton, Penn L. E. SaALmMon 


he tool, the press started and by turning —_ 


the circular attachment the opening was 
very Jig Boring Tool A Spanner Wrench for Shafts 


enlarged in a very short time as « 








ing is good and stiff and allows a heavy a 

it to be taken Some time ago I noticed a sketch of a The accompanying cut shows a _ tool 

. R. E. Roberts jig-boring tool which was, to say the that has proved so useful I want others to 
Cleveland, O least, a very nicely gotten up affair having have the benefit 

dovetailed slide upon which the part Che shape shown is the result of som: 

received the tool point was moved thing like two years’ evolution It 1s 


. which 

An Arc Turning Tool mm A 

off the center to adjust the cut. The ac- christened the “Twister” and is used for 
sketch shows tool made for revolving (by hand) armatures and re 


Mmpanvin 


In making up a gate of metal patterns 














we were recently required to furnish the ™ . " r os wa 
pattern shop with a number of brass pul a 14 = 
leys as shown in section in Fig. 1. These CJ _ Ste |e 
pulleys had to be alike, and of most im ‘ = mst 
portance were the dimensions of the , wen 
croove and the distance from the bot < 
ton of the groove to th center of the i } . : 
hole for the axle In order to meet those , {oo 
mnditions, I designed the tool shown 1n Si a : J 
Fig. 2 1 is the holder which goes 1n the = d ‘a | 
tool post on the lathe and holds the cut og ’ 
ter tool B. The cutter B is held to th " 1% e " ™ anit ,! ; . — 
ol holder by, and rotates on the screw 
( ADJUSTABLE TOOL HOLDER FOR THE MILLING MACHINI 
The cutter 1s made of tool steel and 1s 
provided with tw utting points, on the same purpose but much more simple’ volving fields of electrical machines d 
ing the process of erection and inspection 


for roughing and the other for finishing in construction and quite as efficient 
wrench [he body is made of soft machinery and of course works equally well on other 


It has two holes for the spanner 


hown in Fig. 3 The operation is as steel with a slot miiled out, as shown, to similar things. The need of something 
follows receive block a, which is held in place by of the kind was strongly felt by the in 
The center of the cutter B is brought the pivot pin > and spring this block, spector who found the keyways on the 


the proper distance from the center it will be seen, is adjusted by the screw shafts frequently damaged by the use of 
f the arbor carrying the pulley Phe d which, when moved to the right a trifle monkey wrenches and the use of pipe 



































panner wrench is “hen put in the holes, causes the t ol point to move an amount’ wrenches, by erectors 
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iscussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Hardness and Carbon Contents of 
Steel 


Mr. Shore’s last article on page 1066, 
Volume 32, Part 1, is based on an en 
tirely new definition of hardness with 
which | cannot agree 

His detinition might be summed up in 
the following Hardness is the thing 
which the scleroscope measures and_ all 
other things are not hardness. For in 
stance, he says “The general theory that 
the hotter you heat a piece of steel the 
harder it gets, presumably is due to the 


tact that the prevailing opinion as to what 


hardness really is is not altogther cor 
rect.” This means that the definitions 
given for hardness do not agree with the 


thing that he measures on the scleroscope 


In the next paragraph he says: “The 


belief that a high hardness must be ac 


ompanied by a crumbling up or brittle 


ness is particularly wrong in dealing with 
metals, although it may not be so much out 
of place in minerals, for some of these 
will scratch the hardest steel while yet 


they are extremely brittle as a mass and 
have an insignificant strength or ductility.” 
hard 


another 


ugh it were possible for 


thing in metals, 


still 


would 


ness to be one 


in minerals, and another in another 


material, he make us believe that 


hardness is not hardness when it is in 


anything else but steel or when it cannot 


be measured on his scleroscope scale 

\gain he says: “tligh carbon steel when 
so much overheated as to crystallize very 
the 


heat.” In 


much, is different from same 


heated at 


very 


when just the right 


this paragraph he would try to make us 


think that hardness ceases when crystalli 


ration begins in steel, or in other words, 
he is trying to give hardness a new defini 
tion 

The molecules of steel when heated to 
too high a temperature lose a part of their 
cohesive force and form into coarse 
crystals which are more easily separated 
than when the steel has not been heated 


ip to this point. That hardness does not 


ease when crystallization begins, as he 
would like to make us think his sclero 
scope shows, 1s contradicated by himself 
in a later paragraph in which he says 
“While it is true that crystallized steel 
may have particles quite as hard as one 
in a nonerystallized condition, ete.” 

He also shows that it is not hardness 
he means by the following paragraph 
The kind of hardness which is at the 


bottom of fine tools is one which combines 


FOR THESE 


also a vast amount of strength. The 
more strength the more effective will the 
hardness be.” From this he proves that 


it is not hardness alone which he measures 
but a combination of hardness with tough 
ness, as these are the two properties which 


meet at the correct point to give steel 
its greatest efficiency as a cutting tool, 
that is, it must be hard enough to cut 
another metal and it must also be tough 
enough to withstand strains put upon 
it by the cutting operation 

When steel is heated to the point of 
crystallization, the cohesive force which 


binds it together in a mass is reduced and 


the metal becomes brittle This greatly 
decreases the toughness, tensile strength 
and elasticity of the metal. When the 


hammer or weight in the scleroscope drops 


on this crystallized metal, it pushes apar 
tl rystall l tal, it pusl t 


held 


force 


particles that are together by 


the weakened cohesive and con 


sequently it does not rebound as much as 


it would on a steel that has the greatest 
possible combination of cohesive force 
ind hardness. In other words, it is this 
combination, or the resiliency of the steel 
that the scleroscope measures, but as the 


resilience travels in nearly a parallel line 
with the hardness up to the point where 
the 
heating, it will for all practical purposes 
the tools 
In speaking of determining the carbon 
“The 


steel by 


steel begins to crystallize by over 


measure hardness of cutting 


in steel, Mr. Shore says determina 
tool 
ii to permit a visual observation of the 


tion of carbon in breaking 
fracture has been in use among tool-steel 
The 
exact conditions requisite for the best re 


makers for a great many years. 
sults are kept secret by the experts who 
practice this art. This much, however, we 
do know, that although the readings ob 
tained are more reliable than the average 
commercial chemical analysis, the differ 
that 


steel 


trifling 
the 


chces mm 
, 


they 


appearance are so 
can only be discerned by 
wizard.” 

rhe 


steel by 


judging of the carbon content of 


the fracture is something that is 


closely by the steel wizards, 


calls 


requires 


very 
\lr 


expert in 


ck me 


Shore them To become 


this vears of practice, 


as it requires vears of practice to become 


expert in any other trade, but it is no 
more a secret than it 1s a secret for a 
mechanic in any other line of work to do 


obs that the apprentice is not able to do 
Judging the carbon content by the frac 
ture method, however, is not more reliable 
the [ 


steel 


than chemical analysis, as in all of 


the mills of the present day, the 


ALSO 


fracture test is used to get a quick knowl 


cdge of the carbon content; while the 


steel is yet molten. The fracture test 1s 
made by casting a test bar from the steel 
and fracturing it, when cold, to permit a 
visual observation. While the test is be 
ing made the steel must be kept molten 
in the furnace or crucible so that more 
carbon can be added, if necessary, before 
the metal is cast into ingots. 

When, definite knowledge 


of the the steel is 


however, a 
carbon content of 


wanted, samples are sent to the chemical 


laboratory, but as the chemical analysis 
takes considerable time, the melt is cast 
into ingots before the carbon contents 


an be obtained and hence its percentage 


cannot be changed. Thus, it becomes nec- 


essary to judge the carbon by fracture 


while the mass is molten, but the chemical 
content, 


actual carbon 


test 


analysis gives the 


whereas the fracture is only guess 
work 

That the real chemist can get and weigh 
all of the carbon in steel is shown 
by the discussion entitled “Analyzing for 
Carbon Content of Steel,” by Philo 
Kemery, on page 798, Volume 32, Part I. 


Here Mr. Kemery shows the two methods 


any 


for chemical analysis, namely the gas ana- 
and the 
shows that 

might he considered the direct opposite of 
results as to 


solution analysis, and he 
which 


lysis 


these two methods, 


each other, give the same 
carbon content when the analysis is car- 
ried on by a proficient chemist. When Mr. 
Shore says that one of his chemists only 
found 0.37 per cent. of carbon in a certain 
steel that all 
tain from 1.70 to 1.75 per cent. of carbon, 
then methinks he has been dealing with a 


apprentice in 


other tests showed to con- 


would-be chemist or an 
chemistry and not with a master chemist. 


New York E F. LAKE. 





A Brake for a Ship 


On page 897 is a description of a “ship 
brake” the Gov- 
ernment 

Looking hook | 


across a newspaper clipping dated August 


which 1s to be tested by 


over my scrap came 


18, 1882, and credited to the New York 
Herald (date not given) 

[his clipping described a “ship brake” 
precisely like the one mentioned in the 
\MERICAN MACHINIST The account was 


given in considerable detail and also gave 
] r experi- 


} 
the results of several 


practical 
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ments: which bears out the old adage, 
“There’s nothing new under the sun.” 
Oshkosh, Wis. E. S. NewTon. 


Should Screw Threads Have a 
60° Angle at Right Angles 
to the Helix > 





The article in the AMERICAN MACHIN 
IST, page 1045, Volume 32, Part 1, 
by L. E. Dudley presents the above 
question. My answer would be decidedly 
Yes, because otherwise we will have a 
different angle for each varying ratio be 
tween the diameter and lead of screws, 
and accurate results would be unobtain- 





Outside Outside 

Diameter Diameter 
and Helix and Helix 
No. | Thread. | Angle. | No.| Thread Angle 
1 0.073-64| 4° 30’ 9 0.177-30 4 0 
2 | 0.086-56 4° 30 9 | 0.177-24) 5° O 
3 | 0.099-48) 4° 30 10 0.190-32 3° 15 
4 0.112-40) 4° 45’ 10 0.190-24 4° 45’ 
4; 0.112-36) 5° 30 12 | 0.216-24' 4° O 
5 | 0.125-40) 4° 15 14 | 0.242-20) 4° 15’ 
5 | 0.125-36) 4° 45’ 16-| 0.268-20, 4° 45’ 
6 0.138-36 4° 15’ 18 0.294-18 4 (iY 
6 | 0.138-32) 4° 45’ | 20 | 0.320-18 3° 30 
7 0.151-32! 4° 15’ 22 0.346-16 3° 45 
7 | 0.151-30) 4° 30’ 24 | 0.372-18 3° 0’ 
8 | 0.164-32) 4° 0’ 26 | 0.398-14 3° 45 
8 | 0.164-30) 4° 15’ J 28.| 0.424-16 3° 0 
30 0. 450-16 2° 45’ 








A. S. M. E. SPECIAL MACHINE SCREW 
HELIX ANGLES. 


Outside Outside 
Diameter Diameter 
and Helix Diameter Helix 
No. | Thread Angle. | No rhread Angle 
0 | 0.060-S0 4° 15’ 16 0.268-22 3° 30’ 
1 | 0.073-72) 4° 0’ 18 | 0.294-20, 3° 30’ 
2 | 0.086-64 3° 45’ 20 0.320-20 3° 15’ 
3 0.099-56 3° 45 22 0.346-18 3° 15’ 
4 0.112-48) 3° 45 24 0.372-16 3° 30 
5 | 0.125-—44/ 3° 45 26 0.398-16 3° 15 
6 | 0.138-40} 3° 45’ 28 0.424-14 3° 30’ 
7 0.151-36 4 0’ 30 0.450-14 3° 15 
8 | 0.164-36 3° 45’ 
9 | 0.177-32) 3° 45’ 
10 | 0.190-30 3° 30’ 
12 0.216-28; 3° 15’ 
14 0. 242-24, 3° 30’ 
| 





A. S. M. E. STANDARD MACHINE SCREW 
HELIX ANGLES. 


able with thread-measuring instruments 
with pitch diameter-measuring surfaces of 
60 degrees. I do not believe because the 
American Society of Mechanical Engi- 
neers show their theoretical diagrams 
parallel to the center line of the screw, that 
we should take a literal translation and 
make our screws and gages in a manner 
impractical to be measured, as the practice 
in measuring thread diameters in the 
angle is more important to interchange- 
ability than any other part except the lead. 
On account of the able way in which Mr. 
Dudley introduced the subject I was sorry 
to see that he stopped where he did and 
omitted to express his views on the sub 
ject, as it seems from his acquaintance: 
with the matter that he must have al 
ready made up his mind as to what ought 
to be done, and his opinion on account of 
his insight into the question should carry 
some weight. 

However, as the society has given us 


AMERICAN MACHINIST 


the standard with very complete data, the 
matter ought to be put squarely up to 
them for settlement, so that the thread 
system will admit of no argument or 
discussion on this point 

I have already concluded to follow what 
seems to me to be the only safe way; 
that is, making all threads 60 degrees at 
right angles to the angle of helix of the 
thread and have compiled the accompany 
ing table of angles from the formula, 
Tangent of angle of helix at pitch line 


— Lead 
~ Pitch Dia. X 3.1416’ 


using in all cases the maximum pitch 
diameters for screws upon which to base 
the formulas by which to set a swiveling 
thread-cutting tool as mentioned by Mr 
Dudley when cutting threads. I think that 
this method should be universally adopted 
and that it should receive the official ap 
proval of the American Society of Me 
chanical Engineers, for while with the 
new table the difference in threads pro 
duced by both methods is very slight, I 
can readily see where it would be ap 
preciable on fine gage work 
Brooklyn, N. ¥ R. K. MELvin 





A Suggested Change in Our 
Patent System 


It was with a great deal of pleasure that 
I read your editorial on “A Suggested 
Change in Our Patent System,” and | 
believe that thousands know, as I know, 
that the patent laws of the United States 
are a farce, and the only protection that 
a man has who patents an invention, is 
unlimited capital to back it and to use in 
fighting unscrupulous corporations and 
infringers. 

Some years ago I made a device to re 
move the sand from the rails of a rail 
road after the engine had passed over it, 
increasing the tractive power. The fore 
man wanted to use it, so he tried one. It 
was successful and they put it on all 
their engines. When I wanted some 
recompense for my invention I was re 
ferred to the master mechanic, who re 
ferred me to the general manager, who 
referred me to the directors, and as I was 
and still am poor, I could do nothing. | 
will say, parenthetically, that recently | 
noticed in the telegraph dispatches that a 
law suit against a railroad had_ been 
settled after thirty years’ litigation 

\ particular friend and shop mate made 
an improvement in a machine made by a 
trust and had it patented. He wrote them 
and they offered him a stipulated sum for 
all they used in their machines for 5 
vears. How many did they use? Not 
one; but beginning the day the five years 
were up they put it in evefy machine they 
turned out 

Recently I have received throug 
patent lawver in Washington, a certificate 


nia 


2II 


of patentability on an improvement in 
automobile structure; by my device I can 
save weight, friction, noise and an ex 
pense of $10 to $15 on each one. Now 
there is hardly an automobile manufa 

turer in the country that would not pay 
at least $1 royalty on my invention and 
be glad to do it, but if I show it to A, 
he thinks it a good thing and will adopt 
it [hen | show it to B and C, who d 
clare they will adopt it if I can prove to 
them what I say, so they meet casually, 
or otherwise, and the matter comes up 


\ savs, “Il am making so many ma 
chines a year, and it will cost me so many 
thousand dollars:” B and C make their 
Statements as to the cost to them, which 


would represent a few thousand mors 
Finally they 


ventor is, and they find he is a poor ma 


want to know who the in 


chinist in the employ of So and So and 
has a hard time to make a living for hin 
self and family and could not fight a 


suit for using his invention as an infring¢ 


ment suit, and they all agree to ge to 
using it, and if he wants to he can bring 
suit and stop them. They go to using it 


and the inventor is helpless, the man who 
has the brains and the ingenuity to create 
something new and useful. Mvy model | 
drawings are resting quietly at my home 
in the bookcase and will stay there If 
my invention would rest the feet of a 
tired shop girl, the eves of a poor seam 
stress, or was a new anesthetic in a cure 


of tuberculosis, I would gladly and freely 
give it to the world, but when it would 
only help those who are already milli 
aires, or on the highroad to millionaire- 
dom, and who I know would not stop 
at forgery or perjury to steal the child 
of my brain, | certainly will not put the 
temptation in their way 


We have manufacturers and trust mag 


nates who are high in manufacturing, in 
] ] + +? 
dustrial, commercial and social affa 
who are as grand old pirates s ever 
1 


scuttled a ship or cut a throat or made 
plank 


I hope that this is the beginning of a 


an unfortunate walk the 


reform and that many more able articles 
will appear in the AMERICAN MACHINIST 
I don’t know of any better paper to take 
the lead, nor a better class of papers 


than the technical publications to bring 
this reform about. As for me, I am only a 


Reading the several articles that é 
appeared from time to time in the Ami 
ICAN MACHINIS hout crowning pulleys 
in an engine lat] with special taper 
tachments, attachments with weight and 
cams, has caused me to wonder that 
of these writers had used the simp! st 
method of all. Bw using two tool posts, 
one in f é e rear wi ? 








T° 


ywned 


tool, 


iny angle by simply shifting 


inverted pulleys can be cri 


tailstock tl 
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at culiarly increasing. Investigation showed 


at the increased number of fractures fol 


lowed 


the desired amount the increasing use of electrolytic 
With this method the tool travels but copper, and that out of 23 broken stay 
the width of the pulley, reducing the bolts examined, 21 were of this metal and 
time practically half nly two of turn coppé Of the elec 
Poughkeepsie, N.Y G. W lytic specimens only one contained 
enic which w present in all of the 
_— furnace copper bolts examined. ‘The hig 
Right Angle Dnilling Attachment sails alt <himend cebitalalian sesiniie Gal 
lready been recognized and railways 1 
| { Te ‘ ticed rigiit Italy and the Britis possessions specil 
( drilline ttachment_. for radial 0.15 to 0.55 per cent. Of arsenic as nec 
Phe lit ows an attachment sary in all copper purchased 
whi Wi Ing on ir drills Brooklyn, N. \ W. Mo 
( exactly whi we made 7 
e time ago. The gears are 8 pitcl Hobbing Machines 
16 teetl 
We | found it to be a very useful Is the generating machine for hobbing 
nd the erecting wr for gears failure? Il. H. Wilsor ks the 
< 1 os l oot,» 
r . 7 < ‘ a 
Le 4 a wre 
, 
i 
r \ 
4 L 
' 
, 
in er al 
an 
| 
' 
_— | 
_ 1 ~ 
4 
1 t Vv } 
ATTACH MENT FOR AIR DRILI 
drilling where there is not space enough question on page 754, Part 1, and pro 
for the air drill to work ceeds to answer it, in one wa Now, tt 
Dundas, Can H \. BerRTRAM ippears to me that quite a lot of peopl 
——— re likely to raise vigorous objections to 
, - \Ir. Wilson’s conelusions on the subje¢ 
Hardening Copper ie lads ieaaiieaci cat Oienaiah ae, leak 
who must decide n the merits of a pat 
© pro ing copper give ticular stem, and his decision must b 
page S62, \ Part 1. is interesting M™tluenced by considerations of productiy 
‘wing ing and strengthet econ which not alwa in hat 
1 ‘ mall proportio ff mon vith his technical ideals 
- Hov other than the I cannot recone) ww of Mr. Wilson’s 
well k . lt chieved in th theories wit ch observations as | have 
, been able to make during several vears’ 
I with this subject it i experience in the manufactur f lare 
Interest t Iropean practice nd small ¢ t hobbing process 
ith refers rnace copper \rseni lhe cause of the flats which appear on 
rally preciable impurity of fur hobbed gear teeth precisely that whicl 
coppe WwW appears that th Ir. mps explains mm his article 
C4 pp ( ng oO generally lhe n Iportance ol these ts is lable t 
{ pure t certain purposes he exaggerate: ‘ ire ircely noti 
(on ft }? Iwavs it | been ne ble ex pt in the case of pinions witl 
tice ; , ve | the + =o f ' low tent ares t not be forgotte 
f tur ] tay W ~ that the re tangents to the generat 
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tooth curve, 
the 


ind very soon disappear into 


latter when the gears set to work 


Most 


are 


gear cutters will agree that there 
is a tendency for chips to clog the hobs 
when dealing with certain kinds of steel, 
but the roughness of tooth which results 


rs no relationship to the flats described 


\Ir usually consists of 


The pri 


too complicat: d 


lhompson, and 


catches and scores 


for practical ust could only be ap 
plied for repetition work on small blanks 
It is auite enough trouble to deal with 
the lubricant when applied in the ordinat 


way, and it is astonishing what a quantity 
will disappear in a short time, despite al 
pre 1W1ons fo increase the pressure t 
1 pounds would, | MAL MWC, keep the 
r ving clerk and cashier pretty busy 

with oil! Moreover, the trouble is prac 
tically non-existent in general gear mat 


tfacture, being confined to certain steel 


sed for motor cars 

\Ir. Wilson’s second point merely show 
that he has been unfortunate in the sele« 
tion of machines There are plenty of 
gear hobbers on the market which show 
very little of the movement described 
nd it is the gear cutter’s business to take 
Pr f wear and make such adjustments 
Iron ime to time as are necessal 

| I] with reference to troul 
whic irise” fre torsion of the 

ck, | would suggest that if the dimet 
ions cam be increased the material 
hould be improved Personally, | 


steel 


It pays » use the best in this posi 
tion, preferably an alloy with the hig! 
possible elastic limit consistent with r 


} 


SOOTLEL IDL 


hob 


rest 


But if the 
than the 
it 


toughness 


Is noticeably weaker 


machine, why should be necessar\ 


re-design the whole in order to bring th 
offender into line I regard the hobbing 
process as one which is reasonably a 
curate for all classes of gearing, whik 


it possesses certain advantages as regards 
iformity of division and tooth thickness 


which fully compensate for any slight 


faults in superficial finish 


As with all gear-cutting systems, the 
machines must be strong, rigid and ac 
curately finished. Given all these and 
the right kind of skilled labor in the shop, 


iy the 


found t 
hobs 


oO depend on 
the 


uccess WI 


| of the relationship 


and 


between tooth hight and pitch 
The necessary inclination of the hol 
xis when cutting spur gearing is the on 
lesirable feature of the process, and 
even this objection disappears if the teet] 
( t double helical instead of straight 
Yiewsley, England Percy C. Day 
\ccording t statistics collected for 


Tne Minerat INoustry, the total lead 

production of the United States in 1905 
314,007 short tons, worth $26,381,628 

The 1907 production was 350,130 short 
worth $37,288,845 
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news companies, no back numbers Figures 


are live. net circulation 
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The Metric System Unwept, 
Unhonored and Unsung 





No finer example of an anti-climax 
was ever seen than the result of the re- 
cent attempt to revive interest in the adop- 
tion of the metric system through the 
agency of the American Society of Civil 
Engineers. 

A special committee was some time ago 
appointed by that society to report upon 
the Status of the Metric System in the 
United States. Of course, no thorough 
going metric advoeate can be expected to 
permit others to set bounds to his ad 
vocacy of his pet hobby and the com 
mittee, ignoring the evident purpose of 
the society which appointed it, begins its 
report with 3'4-page sketch of the history 
of the system, following this with tw 
pages setting forth its status in this coun 
try and then, after devoting half a page t 
the objections which have been made, 
gives twelve pages to a re-statement of 
the time-worn and weather-beaten rea 
sons for the adoption of the system, in 
cluding a choice collection of the fables 
and fictions on which the metric case has 
always rested 

Our readers have not forgotten the ac 
tivity which followed the introduction of 
a bill for the adoption of the system in 
Congress in Igo!, and especially they have 
not forgotten the great discussion which 
took place at the fall meeting of the 
American Society of Mechanical Engi 
neers in 1902, when other topics were 
pushed bodily aside and an afternoon 
and evening were devoted to the exclu 
sive discussion of what was then the 
leading topic of interest, this discussion 
being followed by a referendum ballot 
among the members 

Neither can they have forgotten the ac 
tivity of the National Association of 
Manufacturers in organizing opposition to 
the system and in sending delegation after 
delegation to Washington to appear be- 
fore the House Committee on Coinage, 
Weights and Measures, in opposition to 
the bill then before Congress 

These are but two illustrations of th 
universal interest which was then taken 
in the subject. Discussions followed by 
pollings of the members were held by 
society after society. The technical press 
was full of it, while the New York Herald 
undertook an active campaign in its favor 

We refer to these things in order t 
emphasize the final collapse of the agita 
tion as it took place at the annual con 
vention of the American Society of Civil 
Engineers, held at Bretton Woods, N. H., 
July 6-9 

Che report of the committee was printed 
in preliminary form in the Proceedings 
of the society last October and formally 
presented at the meeting held in January, 
the action taken being to place the report 
upon the slate for discussion at the an- 


nual convention just passed 
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From the report of the meeting which 
appears in the issue of our contemporary, 
Engineering News, for July 15, we ex- 
tract the following, the single sentence 
given, being the entire report of the pro 
ceedings as they related to the committee’s 
report: 

“Of two 
for presentation, the one on the Status 
of the Metric System (Proc., Am. Soc. 


committee reports scheduled 


C. E., Oct., 1908) gave rise to no dis- 
cussion save a written communication 
which was not read.” 

When a great organization like that of 
the civil engineers, which has long been 
looked upon as one in which the metric 
propaganda has made dangerous pro 
gress, permits an occasion like this to pass 
in silence, we can only conclude that the 
curtain hi been wrung down and the 


lights put 


The Training of Apprentices 


There is no subject more worthy f 
deep and earnest consideration by all who 
are interested in the welfare of the ma 
chine business than the training and edu- 
cation of apprentices And instead of 
being a question to study at leisure and 
nothing else 


theorize over when there 1s 
to do, it is a problem that confronts us 
at the present moment, perhaps more 
forcibly and persistently than any other 
The seed sown by many manufacturers in 
refusing to take apprentices, 
ground that they could not afford it, or 
that they could get boys other men had 
trained, is bearing its logical harvest, and 
these same manufacturers are finding that 


the supply was not unlimited 


Most employers are agreed that the first 
thing is to pay a boy enough to live inde- 


pendently of boarding at home 
makes a larger and often a sturdier set 
of boys available and has much in its 
favor that offsets the difference between 
the old and the new rate of wages. But, 
having the boy, the next question is how 
to train hi 

The shop school is out of the question 
for the small shop, and all are agreed the 
night school is a relic of the past The 
Cincinnati plan of sending the boys to the 
public schools in classess of a size that 


‘an be readily handled so as to give as 
much individu nstruction as possible 
has much in its favor, especially for the 
small shop The ti suggested in the 


present plan, one-half day a week, may 
need to be increased for the best results, 


but that remains to be proved 


T he criti al part 1 the wh le Sc ( ¢ Ss 
the teacher, d n this the success I 
failure of the plan may be said to hinge 


It is fairly safe to say that any college 
man is pretty sure to be a failure in this 
position and the average teacher is sure 
to make a mess of the whole thing in 
short order 
lose sight { the fact that the idea is to 


Either of these is sure to 
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train machinists and not to educate engi- 
neers. That is the average in- 
structor falls down. 

This means that the teacher must know 
just what training a good machinist needs 
in the way of mathematics and the other 


where 


branches, and if he has any doubts it is 
out all arith- 
metic as is used in shop problems and the 
It is better to drill 
a boy over and over in figuring change 
lathe, 
similar 


safer to cut except such 


reading of drawings. 


gears for a milling machine, or 


gear hobber, or shop problems, 
than to try and give him a smattering of 
geometry, or have him figure out stresses 
Teach him the princi- 
tackle the 
wrong end of a crowbar, or of ropes and 
tackle so he hoist a machine into 
place but the 


radius of gyration and similar bits of in- 


in bolts or beams 


ples of levers so he will not 


can 


with a few men, forget 


formation that in all probability will be 
absolutely useless to him 

We would not for a moment discourage 
who wants to study mechanics, 


any boy 


mechanical drawing, or higher mathe 
matics, but rather help him in any way 
possible. But give the boy the things he 
first, drill 


nature, 


good machinist 


needs to be a 


it into him so it becomes second 
and then, if he is so inclined, he will do 
the rest himself, or will find the means of 
acquiring the desired information. 


Phe 


is more of a problem than it 


training of boys to be machinists 
may appear, 
the 
courses of study which are finally adopted 
and 


and it will be interesting to watch 


in Cincinnati other cities who try 


this plan \nd it is always necessary to 
bear in mind that the engineers are being 
well cared for by the technical institutions, 


while this is an entirely different problem 





An American Exhibition in Berlin 


We are in 
American 


receipt of information rela 


tive to an exhibition which is 
to be held in the city of Berlin during the 
April, May and June, 


location being 


months of 1910, th 
at the well known exposi 
tion palace which includes about 110,000 
square feet of floor space 


Phe 
different from that which usually prevails 


plan of organization is somewhat 


at affairs of this kind, especially as re 


gards the for incidental ex 


provision 


penses which are commonly so annoying 


Under the plans proposed such inci 


dental « xpenses as decorations, founda 
tions, carpeting, water, heat, light and 
janitor service are included in the pric 
of space per square foot, which is to be 
$4 This charge also includes insuranes 


- 
925 


against fire and theft to the extent of 


per square foot, the net result being that 
the exhibitors will be put to no expenses 
other than those of rental, transportation, 


installation and demonstration 


North 


German Lloyd steamship companies have 


Che Hamburg-American and the 


granted a reduction of 20 per cent. in the 
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freight charges on exhibits both ways 


The American headquarters of the exhibi- 
tion are located in the Hudson Terminal 
building, 50 Church street, this city, where 
Max Vieweger is manager 





New Publication 





ENGINE THEORY AND Desicn. By 
A. C. Mehrtens. 256 5x8-inch pages; 
135 illustrations and 92 details of en- 


GAS 


gine design; indexed. John Wiley 
and Sons, New York City. Price 
$2.50. 


This work was originally prepared as 
a text book for engineering classes at the 
Michigan Agricultural College, although 
the author’s preface states that it is for 
students, draftsmen, engineers and oper- 
ators of gas engines. The breadth of the 
field for which it is written is a partial 
excuse for considerable material which is 
only remotely relevant to the subject of 
theory and design. and 3 
devoted to historical references and ap- 
plications. The data of installations and 
aggregate horsepowers hold true only for 


See chapters 2 


a short interval, and indeed at this time 
undoubtedly need revision. However, this 
is only a small point to urge against the 
book for in the main it is well written, 
with material well selected, and presented 
in a clear, easy, concise style. If any- 
thing, it is too elementary rather than the 
The text occupies 181 pages; the 
the book is devoted to the 
question of design. Details are presented 
of a 2'%4-horsepower vertical engine and a 
Thes« 


appeal to the reviewer as an unnecessary 


reverse. 
balance of 


'4-horsepower horizontal engine 


feature. It is far better to present funda 
mental principles of design than details 
thereof. Such details tend to make a 
student a mere copier, instead of de 


veloping engineering judgment. From a 
draftsman’s standpoint the drawings are 
only indifferently executed, and many nec- 
essary shop details are lacking 





Joseph W. Thompson 


Joseph W 


ventor and one of the pioneers in steam 


Chompson, the veteran in 


engine development, died at his home in 
Salem, O., on July 15. 

Mr. Thompson was born in 1833, in 
Columbiana O., and at the 
of 18 apprenticed himself to Samuel C. 


county, age 


owned a rather crude ma- 
Salem, O. On the tertmina- 
apprenticeship, he entered 
Davis & 


a newly organized company op 


faylor, who 
chine shop in 
this 
the employ of Sharp, 


tion of 
Bonsall 
In 1854, 
was then considered 
With the 
hrief 2T} Ie 7 sn097 . : . 

irief period he continued with this com 
the known 


erating what 


modern plant exception of a 


pany and its well 


Buckeve 


of his 


successor, 
Engine Company, the remainder 


active career, which terminated 


several years ago owing to the infirmity 


of advanced age. 
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The first notable work done by Mr. 
Thompson was in 1865, which con- 
sisted in designing patterns for upright 
blowing engines for blast furnaces. 

In 1871, the Buckeye Engine Company 
was organized and immediately set out to 
build an “automatic cutoff” engine. The 
task of designing and building an engine 
of the type desired, that would prove cor- 
rect, fell to Mr. Thompson, and his experi- 
mental work, begun in 1872, proved very 
creditable, although all of the results de- 
sired were not attained in his design until 
1875, large engine embodying 
principles of construction found 
correct and adhered to, was exhibited in 


when a 
since 


Cincinnati, and a year later a still larger 
exhibited at the Philadelphia 
Centennial, attracted universal attention 
and praise. Since that time only minor 
changes have been made in Mr. Thomp- 
son’s construction by the Buckeye Engine 
Company, of which the recent substitution 
of a round or piston valve for the box 
slide valve, is the most important. 
Many minor engine details and shop 
appliances were invented by Mr. Thomp- 
son, not all of which were patented, but 
the one invention that probably brought 
his name before the engineering world 
any other achievement was the 
invention 


engine, 


more than 
Thompson indicator. Its was 
the result of Mr. Thompson's 
ence with a Richards indicator in testing 
the small high-speed engines then being 
built. To his mechanical taste the Rich- 
ards indicator defective in 
strument, and in designing his own he 
dispensed with two-thirds of the weight of 
accomplishing the 


experi 


was a very 


his moving 
“parallel movement,” which was the oc- 


parts, 


casien of so much disturbing weight in 


the Richards type, by a much simpler 
device. As soon as the improvement be- 
came known and its superiority realized, 
it came rapidly into use, and is at present 
4 standard indicator in the engineering 
field, being manufactured by the American 
Steam Gauge and Valve Manufacturing 


Company. 





Personals* 
First Lieutenant Mark L. Ireland, sta- 
tioned at the Frankford arsenal, has re- 


cently been transferred to the Watertown 
arsenal, Waterstown, Mass., 
with the ordnance department 

E. H. Fish, instructor in 
engineering at the Worcester Polytechnic 


connected 


mechanical 


Institute, severs his connection with that 
institution to become director of the newly 
organized Worcester Trade School, to 
which he was elected at the meeting of the 
trustees, held on July 17. Mr 
to the place an abundance of experience in 
and 


Fish brings 


both educational and practical lines, 
his election to the position of director of 
the new school is looked upon with much 
favor in all quarters 


*Items for this column are solicited 



































July 29, 1909. AMERICAN MACHINIST 215 
ir. ” e 
; New Tools and Machine Shop Appl 
; op Appliances 
ws Showing New Ideas in Machine Shop Equipment That 
to Make it Possible To Do Better Work at a Reduced Cost 
he 
ne THE LATEST INFORMATION 
r- 
- ) The ‘Marvel’ Lathe tails of the carriage which, in addition to located in the T-slots of the bar which 
“ed bearing on the two outer V's, also has a runs parallel with the slide and work in 
til [he illustrations that follow show the Vértical bearing against the inside of the connection with the steel fingers shown on 
mn latest product of the Lodge & Shipley Ma bed at the back. There are two independ the slide itself The front finger is 
or chine Tool Company, Cincinnati, O., being ¢"t ways planed on the bridge, one for positively located but the other can be ad 
in known as their “Marvel” lathe which they — tlic turret tool-holder slide and the other, justed as desired. At the back of the bar 
er have been trying out for some tink [his raised considerably above the first named, carrying these stops is a pair of steel 
“ differs from the usual lathe for producing for the tool blocks. The front tool block clutches, one of which has the spiral 
on duplicate work from bar stock, it being bas a cross slide to assist in adjusting the grooves shown, which correspond in num 
or designed to have the pieces cut to length tool while the rear tool block is fitted ber with the slots in the bar On the 
p- before comiing to the lathe instead of with the heavy tool post shown in Fig. 3. forward movement of the slide a spring 1s 
ne handling them from bar stock It also (he turret tool slide is held in the compressed and the clutches held together 
on has its turret tool holder revolving in a lower ways and has four holes for tools <0 that a continued movement causes the 
ox vertical instead of a horizontal plane as is [his is locked by means of a spring bar carrying the stops to be revolved, 
usual. plunger provided to center it accurately automatically bringing the right stop into 
op 
\p- 
ut 
rht § 
rid 
he 
ras 
ri 
ng 
ng 
*h 
in 
he 
of 
the 
ay 
in 
ler 
be 
ed, 
ent 
ing 
‘an 
ing 
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Ny 
sta- 
re 
wn 
ted 
FIG. I. THE 2'2X20-INCH “MARVEL” LATHI 
ical 1 . of , 1 1 | 1 , 14 ; 
oe lhe general design of the he adstock 1s with the work I dditi Iding 
hat similar to their single pulley drive lathe boring tools, spr cial necking tting 
are with the exception of having a very larg ff tools can be used in t | lers show g 
oi spindle to accommodate the draw-tube in both Figs. 1 and 2. Both the main 
- which is used in connection with the col- carriage carrying the two tool blocks g 
8 lets for holding the stock. This is con- the turret tool holder ; 
ngs trolled by the lever at the front of the hand wheel in front It] Y 
“— headstock and is very convenient for the ments are entire independent of eacl siz) t -_ e 
o operator. The coarse-pitch screw shown  cther g R 
2 at the back of the spindle 1s a center stop ig. 3 shows ¢ 
_ for the stock and is adjusted and locked in connection with + ross slide for it fter tl t Sit \\ 
by the two hand wheels show: suring duplication of diamet with either is ft st lower 
Figs. 2 and 3 show the interesting the front or back tools : tops ‘ 
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HE TOO URRE1 FIG. 3 HE CROSS FEED STOPS 


ne ( ew move ne direction in all nt rotary adjustment, a relocation fot 
IS 1 ed theient t nnect 1t perations, t liminate back lash, and tl tooth to cutter can be mad 
\ e stop 2 machine dle s1x-tooth, 7o-de; In order to have the adjustments read 
raised out of contact spring forces the right-angle spiral as readily as a gear of ily operated for duplicate work without 
stop bar back and again engages the car- a large number of teeth, by using a com- having to watch the graduations after a 
riage, which operates until the next stop pound indexing gear of two distinct ratios. setting is made, a micrometer is provided 
is reached Should an odd gear be needed without th with the graduations on a disk 6 inches in 
In this lath tool will turn any num- necessary hob being available, a single diameter, which is locked with a thumb 


ber of diameters to anv desired shoulder cutter can be used screw at zero when starting to take the 
] tv of the machin The work spindle and arbor are hori reading. The setting for the depth of the 


length within the capac 


the number of stops zontal, being mounted on slide B, and the cut is taken and a stop-rod collar is ad- 


and not exceeding 
furnished This is built in three sizes, arbor is rigidly supported at both ends, justed. The original feature of this mech- 


2x24, 2'4x36 and 4x48 inches, each ma- the outer support being shown at ( This anism is that the slide can now be backed 
chine being equipped wit! full set of is especially important in hobbing a spiral away to any distance and then returned to 


jaws for holding anv diameter within it gear, and owing to the design the work 1s_ its original setting to a positive stop wit! 


capacit held close to rotating mechanism; and as ut attention to the graduations, although 


the spindle has ! ‘urate independ should the operator wish to set the cutter 





e. 





Lees-Bradner Gear Hobber 
The design of the gear-hobbing machin 
shown herewith is such a departure as 
attract attention, and many of its details 
are interesting. It is designed for hobbing 


spur, spiral and worm gears and thread 


spiral gears not ‘ } imches in di 
eter I er t chamet l pitel vO! 
gears of the same diameter not over 1 


inch circular pitch, and worn if I-incl 


circular pitch and any lead, and not over 
8 inches long and 8 inches diameter, all i 
steel lhe machine is back-geared 8 t 

; : ; . ; : 
IS driven Dy three step ne tocated mid 
wav betwee cutter and spindle mechan 
ism nd the larger t diameter of ge 
T ¢ | 1 4 cl er 1 t | | 1g 


screws used for feed and head slid 


operate with a draw pull 

The swivel head A has a swing of 180 
degrees without overhang he viveling 
mechanism consists of o1 pait i 
gears inside the larg lindrical head 
which in turn fits in another evlindrical 


bearing on a slide, the two 


locked together by bolts at each end. N 





balance weights are necessary. and amplk 











adjustment is provided { ir movin 


hob nthe utter longitudinall, \ EAR-HOBBING AND WORM-CUTTING MACHINE 
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in or out a few more thousandths the 
original reading is visible and can be 
worked from. 

A single cutter is used for cutting 
worms. This runs from 75 to 117. revolu 
tions per minute, the worm being rotated 
with the necessary lead, the rigid cutter 
head eliminating the annoyance of thin 
and thick threads. The worm is rotated 
by change gearing, ample provision being 
made for correct rotation to suit large and 
small diameters of work. The worm can 
be mounted on a shank arbor or on one 
or two shank centers, or held with a 
draw-in collet with either bush or center 
at the other end. 

All the mechanism is in one horizontal 
plane and every part can be_ readily 
reached, adjustments being provided espe- 
cially for the rotating worm and gear to 
positively take up any back lash. The chips 
are readily disposed of without coming in 
contact with any moving part and are re- 
moved by taking out a pan located directly 
back of the door in the machine, this chip 
pan and the receptacle for oil being the 
only parts inside the machine—even th« 
pump being located outside and below the 
oil supply, which obviates the necessity of 
\s the work spi 


dle has a g-inch bore, gears on a shaft 


priming of the pump 


an be either held in the spindle with a 
draw-in collet, or can be held on one or 
two centers 

In operating the machine the necessary 
change gears are placed to suit the work 
to be cut [he depth is obtained by ad 
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Bilz Sand Mixer and Sifter 


This is a novel device which is simplic- 
ity itself and consists of a stand carrying 
a rapidly revolving wire brush over which 
is mounted a closely fitting hopper. All that 
is necessary is to have the sand shoveled 
into the hopper and the revolving brush 
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Walls, Bray & Co., 83 Walker street, New 
York City 





Hob Grinding Attachment 





The Brown & Sharpe Manufacturing 
Company, Providence, R. I. has brought 











HO ‘ ‘ ATTACH MEN 





THE BILZ SAND SIFTER AND MIXER 


justing the head, at which time th 
micrometer is set and the work is fed 
across the cutter head. At the comple 
tion of the cut the main drive is auto- 
matically tripped and all mechanisms stop 
in unison, which is absolutely necessary in 
cutting a spiral gear, and relieves the 
operator of constantly watching the work 
and having to stop the machine. This is 
built by the Lees-Bradner Company. 
Cleveland, Ohio 


does the rest. This is said to thoroughly 
mix the sand and sift the same time, 
and in addition to this, effectually sepa- 
rates the sand from any foreign matter 
Broken wires, nails, wood and other 
pieces of foreign matter are picked up by 
the wheel and thrown farther than the 
sand, so that it becomes an automatic 
separator and does not require the use of 
any sieve. Its simplicity will appeal to 
all foundrymen. It is being marketed by 
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Asi bs having very shor r very 
long gearing can be compounded 
so that the correct rotating of the hob will 


maintained 


A fine adjusting screw provides 
means for setting the face of the teeth to 
the wheel, and thus regulates the deptl 


of cut. The position of the wheel should 
not be changed after being once set to 
grind the face of the teeth radially 
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Reversing lever B provides means of 
reversing the direction of rotation of the 
spindle in order that hobs of either right- 
The 
reversing mechanism consists of a pair of 
bevel gears situated on the driving-pinion 
gears 


or left-hand spiral may be ground. 


shaft and revolving with it. These 


may be slid along the shaft by means of 
the reversing lever in such a manner that 


either gear may be made to mesh with 


them. 
the 


another bevel gear located between 
This 
change 
reversing its direction of rotation that of 


last gear transmits motion to 


gears and spindle, therefore, by 


the spindle is likewise reversed 


AMERICAN MACHINIST 
on the convex side of the wheel. A table 
of gears and spirals is sent with each 


attachment 





of Motor Starters 


New Line 


The Electric Controller and Manufac- 
turing Cleveland, O., 


developed a new line of starters which are 


Company, of has 


known as the “mill-type’” design. These 
are made in panels, have supporting feet, 


The 


vary 


and are completely self-contained 


dimensions of the different forms 
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NEW TYPE OF 


index plates are furnished with th 
hobs 
ground, one of 


Two 


attachment by means of which from 


2 to 20 grooves can be 


which C is shown in place. These plates 


are free to revolve upon the spindle and 


are driven by means of a small steel pin 
D that automatically drops into the holes 
of the 


position \ 


when brought into 


the 


plate correct 


pin #2 on front of the 


plate provides means of fastening the ad 
justable dog that drives the above 

The attachment is very rigid, compact 
and simple and can be quickly placed in 


position or removed from the machine. 
It 1S clamps d to the face of the 
table by means of a single lever / 


The driving mechanism or rack is fastened 
to the frame of the machine by means of 
two bolts that can be quickly put in place 
The footstock fur 


nished with the machine is that 


or removed regular 
used for 
the attachment. A saucer-shaped grinding 


wheel is employed and all grinding is done 


MOTOR STARTER 
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only in hight. The starters are furnished 
in several forms, beginning with a very 
simple form and elaborated on to embrace 
such features as no voltage release, over- 
load protection for running, and separate 
and different overload protection for ac- 
celerating, the last named feature allow- 
ing current to flow through the 
motor during starting than when running. 
'f a motor be connected to a load having 


more 


large inertia—such as a hot saw or a press 
with a heavy flywheel 
ating of the load demands a very con- 
Since this 


the mere acceler- 


siderable expenditure of work. 
starting is relatively infrequent, the motor 
will not be injured by employing a start- 
ing current in excess of the running cur 
the 
terially reduced. 


rent, yet starting time will be ma- 
There are, in fact, nu- 
merous instances where it is desirable to 
allow an accelerating current larger than 
the running current. 

In these starters, the usual dangers of 
a broken or weakened arm spring is ab- 


The 


en- 


sent, because no such spring is used 
no-voltage i secured 


tirely by a magnetic switch which opens 


protection 1s 


ipon failure of voltage and this, in con- 
overload used 
protection. The 

closed only by 


nection with an coil, is 


for securing overload 


magnetic switch can be 
bringing the arm to the “off” position, pre- 
venting injurious overloads to the motor 
upon the return of voltage after voltage 
failure. It can be held closed to the arm 
on any accelerating step only by holding 
in a push button. This prevents leaving 
any of the starting resistance permanently 


in circuit, and thereby burning out this 


resistance, and it will maintain itself 
closed only when the arm is at the full 
“on” position 





German Crankpin Turning Machine 


Che illustration shows a large German 
crankpin turning machine, built by the 


firm of Dreuer, Schumacher & Co., at 
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Kalk, Germany, and capable of handling 
¢crankshafts up to about 18 inches in diam- 
eter. As will be seen, the crankshaft re- 
mains stationary, being held in position 
by the clamping rest at each end of the 
machine, the turning being done by the 
revolving tool-holder inside the massive 
head in the center of the machine. A 
large opening through the turning head 
allows the shaft to be threaded through 
and into the clamping bearings shown. 
These bearings can be adjusted back 
and forth to accommodate the varying 
throws of the crankshaft, and after being 
adjusted so as to bring the crankpin cen- 
tral inside the turning head, the sides 
or cheeks of the crank are clamped by the 
support shown [his machine will not 
only turn the crankpin bearing itself, but 
also face up the inside of the crank cheek 
by means of the traversing head shown at 
the front of the revolving tool head. Star 
feeds are provided as shown, and the four 
spring controlled feed pins allow fou 
rates of feed to be used The whole tool 
head is fed along the bed by the larg 
worm-driven screw beneath it and all re- 
quired changes of speeds and feeds seem 
to be provided for The feed is con 
trolled by the hand-wheel in front of the 
tool head, so that the operator can always 
be in a position to see just what cutting 
is being done, and at the same time hav« 


complete control in his hands 


Handling Steel Rails by Lifting 
Magnets 


Che illustration shows a very interest 
f the lifting magnets mad 


ing application < 








cLECTRa 
VONT RE oan 
- San on ee — 
wee ee Tel e's lee Te 
- = 
tn th LOL | te) | | 








MAGNETS HANDLING RAILS FROM I10 TO I2 
TONS 


by the Electric Controller and Manufac 
turing Company, Cleveland, Ohio, in the 
handling of 33-foot steel rails at the mill 
of the Indiana Steel Company, Gary, Ind 
By arranging the rails as shown a much 
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larger number can be handled by a magnet 
of given width, and in this case the lifts 
average from 10 to I2 tons each. By 
using magnets in pairs in this way the 
crane operator has excellent control over 
the ioad. It is needless to say that this 
method saves considerable time in hand- 
ling, and also requires very much less 
timber for spacing material when loading 
on cars. It also does away with the lia- 
bility of bending the rails when loaded by 
magnet in the usual way This inter 
locking of the rails, however, requires 
very carefully designed magnets owing to 
the fact that the top layer of rails practi 
cally short-circuits the magnetic circuit 
The magnets shown have successfully 
lifted locked sections of 60 foot rails up 


to an aggregate load of 15 tons 


Double Spiral Disk Grinder 


[he illustration shows the latest addi 


tion to the line of grinders built by C. H 


Beslvy & Co., Chicago, II] Chis carries 
two 18-inch disks guarded by the hood 
shown, and having one adjustable head 
giving a maximum opening between disk 
f 10% inches he work rest is adjust 


able along the front of the machine and 


ilso for hight 


bushings are 


made in halves for adjustment, and the 


219 


instant access to the disks, and there is an 
opening below the wheels for connecting 
to an exhaust fan 

Provision has been made so that a third 
wheel and the usual rocker shaft can be 
added to the left-hand end of the machine 
at any time, and either the geared lever 
feed table, Swinging or tilting table can 
be used in connection with this wheel 
Seven work rests are furnished with this 
machine, varying in width from 7/16 to 
27/16 inches [he operating floor space 
required is 5x10 feet, and the speed of the 


grinding disk 1650 revolutions per minute 


A Difficulty with Thin Slitting 


Saws 





By A. KIRKLANI 


\nyone who | ised thin metal saws 
will have experienced some difficulty in 


getting straight slots when using saws 


nder 22 gage. The job was hosiery-ma 


chine cylinders which required from 180 


220 slots 0.018 inch wide by ™% inch 
deep to be cut in cylinders of 4 inches in 
diameter he old way was to find a saw 
which would cut straight by the cut-and 

method, which took a good deal 
time in examining the saws which 

















NEW SPECIAI 


end thrust is taken by hardened and 
ground steel collars of large dimensions 
The wheel guard is telescoped to adjust 
itself for different widths of work being 
ground. The top is hinged so as to give 


DISK GRINDER 


rave trouble. they were found t be hol- 


low on one side. I mounted one on an 


arbor, which I fixed on the cutter grinder. 


and set the wheel on an angle of about 


15 degrees, and as near the arbor as pos 
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sible. The saw was then brought onto 
the wheel and the arbor allowed to turn 
by the action of the wheel. The friction 
caused enough heat to expand the hollow 
side of the saw. On taking it out I found 
it to be quite flat and a trial proved it to 
be a success. After this a boy could put 
a saw right in about two minutes. They 
were of the Brown & Sharpe screw-slot- 


ting type. 





Steam Hammers 


While it is impossible to accurately 
rate the capacity of steam hammers with 
respect to the size of work they should 
handle, on account of the greatly varying 
conditions, a few notes from the experi- 
ence of the Bement Works of the Niles- 
Bement-Pond Company will be of service. 

For making an occasional forging of a 
given size, a smaller hammer may be used 
than if we are manufacturing this same 
piece in large quantities. If we have a 
6-inch piece to forge, such as a pinion or 
a short shaft, a hammer of about 1100 
pounds capacity would answer very nicely. 
But should the general work be as large 
as this, it would be very much better to 
use a 1500-pound hammer. If, on the 
other hand, we wish to forge 6-inch axles 
economically, it would be necessary to use 
a 7000- or 8000-pound hammer. The fol- 
lowing table will be found convenient for 
reference for the proper size of hammer 
to be used on different classes of general 
blacksmith work, although it will be 
understood that it is necessary to modify 
conditions, as has already 


these to suit 


heen indicated 
Diameter of Stock. SizeYof]Hammer.* 
34 inches 250 to 350}%pounds 
i inche 350]to 600*pounds 
600 to 800fpounds 


$4 inches 
5 inche 
6 “inche 


SOO0Jto| 1000 tpounds 
11005to#1500Jpounds 

Steam hammers are usually operaied at 
pressures varying from 75 to 100 pounds 
square inch, and may also 
at about 


ot steam per 
be operated by compressed air 
the same pressures. It is cheaper, how- 
in the case 


of compressed air to 
ssures from 60 to 80 pounds in 


se pr 
stead of going higher. 

In figuring on the boiler capacity for 
steam hammers, there are several things 
to be considered, and it depends upon the 
number of hammers in use and the service 
required. It will vary from boiler 
horsepower for each 100 pounds of falling 
weight up to three horsepower for the 
same weight, according to the service ex- 
pected. In a shop where a number of 
steam hammers are being used, it is usual- 
fy safe to count on the lower boiler 
capacity given, as it is practically safe 
to say that all of the hammers are never 
in use at the same time. In a shop with 
a single hammer, on the other hand, and 
especially where hard service is expected, 
it is necessary to allow the larger boiler 


one 
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capacity as there is no reserve to be drawn 
on, due to part of the hammers being idle, 
as in the other case. 

Steam hammers are always rated by the 
weight of the ram, and the attached parts, 
which include the piston and rod, nothing 
being added on account of the steam pres- 
sure behind the piston. This makes it 
a little difficult to compare them with 
plain drop or tilting hammers, which are 
also rated in the same way. 





Business Items 


Company, 
receiver, is 


The plant of the Steel Foundry 
Cincinnati, O., William B. Melish, 
for sale, 

William L, Rickard jhas‘}>nteredginto”partner- 
ship with Ray D. Lillibridge, technicalfpublicity, 
100 Broadway, New York City. 


The Clark Foundry Company,"Rumford, Maine, 
has been orzanized and has acquirea the foundry 
and machine shops of the}Record} Foundry and 
Machine Company and the Jarrell Machine Com- 
Pany of the same city and they will build the 
Jarrell punch and shear. The4officers of the 
company are P. B. Clark, president ana man- 
ager, and O. A. Pettingill, treasurer. 





Business Opportunities 


—$——— 


The Muskegon (Mich.) Boiler Workswill erect 
an addition. 

J. Roeder will 
Monroe, Mich. 

Pierce Engine Company, 
erecting a machine shop. 

The Utility Motor Car Company, Ludington, 
Mich., will erect a factory. 

TheYBadger Motor Car Company, Columbus, 
Wis., will erect a new plant. 

The Sivyer Steel Casting Company, Milwaukee, 
Wis., is to erect a new plant. 

The Citizens Brewing Company, Antigo, Wis., 
is building a bottling works. 

The Racine (Wis.) Steel Casting Company 
will erect a new factory building. 

The Patten Paper Company, Appleton, Wis., 
will erect an addition to the plant. 

The Columbia Can Company, St. Louis, Mo., 
willf{buildfan addition to their plant. 

The Northwestern Packing Pad 
will erect a factory at Rice Lake, Wis, 


erect a $30,000 brewery at 


Racine, Wis., is 


Company 


The Grand Rapids (Mich.) Show Case Com- 
pany will%erect a three-story"addition. 

Bryan Bros., Perry, lowa, are erecting a factory 
for the manufacture of cement products. 

The Carondelet (Mo.) Auto and Machine 
Company is erecting a new factory building. 

The Clare (Mich.) Knitting Mills will move to 
Saginaw, where a new plant will be erected. 

Plans are”being considered for a large addition 
to the Elston Worsted Mill, at Olneyville, R. I. 

The Universal Crusher Company, Cedar Rapids, 
Iowa, has*had plans completed for a new factory. 

H. J. Miller & Co., 54 Gordon street, Glasgow, 
Scotland, are inquiring for can-making machinery. 

The Ahnapee Veneer and Seating Company, 
Algoma, Wis., is building an addition to the plant. 

The Corning & Painted Post Street Railroad, 
Corning, N. Y., will build a one-story repair shop. 

The Pacific Iron Works, Bridgeport, Conn., 
will build an addition to plant:¥also new boiler 
house 

The Scottdale (Penn.) Foundry and Machine 
Company" will “engage¥in the manufacture of gas 
engines, 
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The W. K. Henderson Iron Works and Supply 
Company, Shreveport, La., will erect a new 
foundry. 

The Interstate Automobile Company, Muncie, 
Ind., will erect a duplicate of the present factory 
building. 

A. W. McFarland, of Portland, Ind., will 
establish an egg case and box factory in Nash- 
ville, Tenn. 

The Wolf River Chair Company, New London, 
Wis., will make some changes in engine room 
equipment. 

The Narragansett Electric Lighting Company, 
Providence, R. I., will erect an addition to the 
boiler house. 

Catalogs of agricultural machinery are desired 
by Joseph Serracarbo, 1707 Guilferd avenue, 
Baltimore, Md. 

Gray & Davis, Amesbury, Mass., manufac- 
turers of carriage lamps, will build an addition 
to their factory. 

The Citizens Club, of Sparta, Wis., is promoting 
the erection of a motor factory. The equipment 
is to cost $10,000. 

The Everett-Metzger-Flanders Company, De- 
troit, Mich., will build a $4000 addition to their 
automobile factory. 

Erection of a new plant for Hanbury & Flinn, 
116-136 Fifty-seventh street, Brooklyn, N. Y., 
is about completed. 

The Detroit River Iron Works, Detroit, Mich., 
has let a contract for the erection of a two- 
story factory building. 

The Lombard Machine Company, Worcester, 
Mass., manufacturers of looms, will erect a two- 
story addition to plant. 

The Weston-Mott Company, Flint, Mich., is 
to erect a new factory for the manufacture of 
automobile rims and hubs. 

The Lewes Knitting Company, Janesville, Wis.. 
will be in the market for some motors for a new 
building now being erected. 

The Mills Electrical Company, Connellsville 
Penn., is equipping a shop for the manufacture 
of electrical mining machinery. 

The plant of the A. Walrath Company, Fort 


Plain, N. Y., making broom machinery, was 
destroyed by fire. Loss, $25,000. 
The D. M. Sechler Carriage Company, Moline, 


Ill., is erecting an addition to be used for the 
manufacture of manure spreaders. 

The Liberty Manufacturing Company, Pitts- 
burg, Penn., manufacturing steam specialties, 
will build a $15,000 addition to plant. 

The McCord Manufacturing Company, Detroit. 
Mich., making automobile parts, has taken out 
a permit to build a three-story factory. 

Plans for a new roundhouse and repair shops 
for the International & Great Northern Railroad 
at Taylor, Texas, have been completed. 

Agencia General de Agricultura, 2a Calle 
de las Damas 6, Mexico City, would like catalogs 
of agricultural machinery and implements. 

The Union Drawn Steel Company, Beaver 
Falls, Penn., is making additions to its plant, 
including a new boiler house and machine shop. 

The woodworking plant of the Peterman 
Manufacturing Company, Tacoma, Wash., was 
destroyed by fire, causing a loss of about $80,000. 

Faust & Kammann, importers, Ronda Uni- 
versidad 16, Barcelona, Spain, would like cata- 
logs of machine tools, pumps, gasolene motors, 
etc. 

The Hudson Motor Car Company, Detroit‘ 
Mich., will install a number of light tools fo 
general repair anu assembly work in the near 
future 


The Southside Improvement Association, 
Richmond, Ind., is negotiating with an Ohio 
concern making automatic drills, to locate in 
Richmond. 


The Reinforced concrete Pipe Company, 
of Jackson, Mich., has acquired a site in Detroit, 
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to which place it will move on completion of 
the new plant. 


The Ayer Mills, Shawmut building, Boston, 
Mass., is in the market for machine tools and 
woodworking machinery for repair shops at 
mills now being erected in Lawrence. 


The American Automatic Railway Switch 
Company, Birmingham, Ala., capitalized at 
$500,000, will erect a factory for the manufac- 
ture of an automatic street car switch. 


The Everett-Metzger-Flanders Company, De- 
troit, Mich., has purchased the plant of the 
De Luxe Motor Car Company. They will sell 
some of the old tools and install new ones. 


Brownwood (Tex.) Gas and Eelectric Com- 
pany will rebuild light and power plant recently 
burned. They will install machinery in gas 
plant to manufacture gas}for fuel and lighting. 


The American Seating Company, Grand 
Rapids, Mich., will erect an addition to be used 
as a steel plant, as pressed steel instead of cast 
iron for opera chairs and school desks will be used. 


The Isthmian Canal Commission, Washington, 
D. C., will receive bids up to 10:30 a.m., August 
16, for {steel castings, reheaters for compressed 
air, die blanks, fire brick, etc., as per Circular 
No. 525. 


The Howler Manufacturing Company, Mont- 
gomery, Ala., will move to Cleveland, where a 
new plant will be erected. The company manu- 
factures gas stoves and revolving self-heating 
sad irons, 


M. B. John, Ballarat Brass Foundry, Lydiard 
street, Ballarat, Victoria, Australia, would like 
catalogs, quotations, etc., of equipment for 
manufacturing steam and water valves, cacks 
and ‘general brassware. 


_ The Davis Manufacturing Company, Milwau- 
kee, Wis., is erecting an addition to its plant. 
The company manufactures automobile and 
marine engines, tubular micrometer calipers, 
steel bins and shelving. 


The Frontier Iron Works, Buffalo, N. Y., is 
erecting a machine shop building which is the 
last of group comprising new plant. The com- 
pany manufactures cylinders for automobile and 
marine gasolene engines. 


The Demot Car Company, Detroit, Mich., 
has been incorporated and taken over the old 
plant of the Carter Car Company 
pany will install light tools for assemb work 
Chas. Hohmeier, superintendent, 


The Willard Machine Tool Company, Cin- 
cinnati, Ohio, has secured site for a new plant 
at’Covington, The company which now makes 
power presses, dies and special machinery, wil 
add engine lathes to its product. 


The com- 


The Luce Manufacturing Company, Dalton, 
Mass., capitalized at $20,000, is in the market 
for machine tools, including engine lathe, bench 
lathe, turret lathe, drill press, universal milling 
machine. T. C. Luce is president. 


The Isthmian Canal Commission, Washington, 
D. C., will receive bids up to 10:30 a.m., August 
2, for car wheels and axles, steel, iron, rivets, 
bolts, steel cable, pipe fittings, valves, steam 
whistles, gages, hand oil-pumps, cocks, force 
cups, push carts, platform scales, tool grinders, 
hydraulic punches, carborundum avheels, pulleys" 
files, saws, pliers, twist drills. files, etc., as per 
Circular No. 523, 


_JThe Navy Department, Bureau of Supplies and 
Accounts, Washington, D. C., will open the fol- 
owing bids: August 3—Bolts and nuts, gas 
pliers, shovels, rasps (schedule 1460), brass 
chain, spring steel cotters, oil cups, steel rivets, 
steel wire (schedule 1462), crucibles (schedule 
1465), carbon tool steel (schedule 1463): Aug- 
ust 10—Leather belting, iron pipe sets, steel 
wheelbarrows (schedule 1444), thermometers 
(schedule 1445), sheet brass, bronze, solder, plate 
steel (schedule 1445). 
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New Incorporations 





The McKinnon Chain Company, Buffalo, N. Y., 
has been incorporated. Capital, $1,000,000. 
Directors, L. E. McKinnon, W. A. Notman, R. L. 
Notman. 

Henderson Iron Works, Jersey City, N. J., 
incorporated to conduct iron and steel works 
Capital, $50,000. Incorporators, J. Henderson, 
A. Henderson. 

The)Highway Metal Culvert Company, Kittery, 
Me., has been incorporated to manufacture metal 
road culverts. Capital, $10,000. H. Mitchell, 
Kittery, president. 

The Empire Jewelry Manufacturing Company, 
Newark, N. J., has been incorporated. Capital, 
$50,000. Incorporators, C. A. Hohnhold, J. 
Hoehing, U. C. Jones 

West Chicago Sash and Door Manufacturing 
Company, Chicago, Ill., has been incorporated. 
Capital, $40,000. Incorporators, W. F. Haase, 
E. W. Walsh, W. H. Opie 

The National Electric Welding Company, 
Hoboken, N. J., has been incorporated to do 
electric welding. Capital, $150,000. Incorpor- 
ators, Wm. Moeller, M. Smith, F. Bueckel. 

The Universal Auto Company, East Orange, 
N. J.,Mhas been incorporated to manufacture 
automobiles, cabs, trucks, etc. Capital, $50,000. 
Incorporators, P. Osborne, H. B. Ludlum, W. H. 
Brearley. 

The Price Talking Machine Company, Newark, 
N. J., has been incorporated to manufacture 
phonographs, musical instruments, etc. Capi- 
tal, $25,000. Incorporators, H. S. Price, M. G 
Price, H. H. Wilcox. 

U. S. Ball Bearing Manufacturing Company, 
112 Clark street, Chicago, Ill., incorporated to 
manufacture ball-bearing devices. Capital, 
$50,000. Incorporators, F. Henzelman, Carl 
Rathert, J. W. Utesch. 

The Venn Manufacturing Company, Chicago, 
Ill, has been incorporated to manufacture 
and deal in machinery, specialties and novelties 
Capital, $10,000. Incorporators, T. H. Venn 
O. C. Dennis, H. J. Keating. 

The Kaestner & Hecht Company, Chicago, IIl., 
has been incorporated for the purpose of manu- 
facturing machinery of all kinds. Capital 
$150,000. Incorporators, E. F. Hecht, F. I 
Matthews, C. W. Rhodes 


The Niagara and Erie Power Company, 
Buffalo, N. Y., has been incorporated to furnish 
electricity for light, heat and power. Capital, 


$100,000. Directors, ¢ | Blair, M. J. Binkle’ 
4. F. Tideswell, all of Buffalo. 


The Globe Air Lift Pump Company, of New 
York City, has been formed to manufacture ai 
lift pumps otors and engines. Capital, 


$500.000 Directors, J. A. Rose, William Whelp- 
lev, of New York, and others 


Saurer Motor Trucks, West Orange, N. J., 
has been incorporated to manufacture motors, 
engines, machinery etc Capital, $200,000 


Incorporators, W. D. Sargent, West Orange 
G. M. Judd, E. H. Fallows, New York. 
TheJGarlock Auto Specialty Company, Pal- 
myra, N. Y., has been incorporated to manu- 
facture Yair-purifying devices for automobiles, 
etc.; {also to manufacture engines and auto- 
mobiles. Capital, $10,000. Incorporators, O. J. 
Garlock, H. E. Whiting, 8. D. Van Alstine. 





New Catalogs 





Rockwell Furnace Company, 26 Cortlandt 
street,!New York. Book showing product. 8x11 
inches, paper. 

Morse Chain Company, Ithaca, N. Y. Machine 
Tool Bulletin No. 8, showing application of silent 
chain. 34 pages, 6x9 inches. 

The Glidden Varnish Company, Cleveland, 
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Ohio. Booklet describing acid “proof coating 
for iron and steel. 34x6 inches. 


The Graton & Knight Manufacturing Com- 
pany, Worcester, Mass. Booklet on Spartan 
belting. Illustrated, 16 pages, 34x6 inches. 


Lea Equipment Company, 90 West street, New 
York. Bulletin H, describing Lea high-duty 
turbine pump. Illustrated, 8 pages, 6x9 inches. 


General Electric Company, Schenectady, N. Y. 
Bulletin No. 4672, illustrating electric drive for 
large printing presses. Bulletin No. 4674, de- 
scribing polyphase induction motors. Bulletin 
No. 4679, describing Type D.LC commutating 
pole motor. 


American Blower Company, Detroit, Mich. 
Booklet No. 253, which is handbook of informa- 
tion on blowers and exhausters for glass fac- 
tories. Illustrated, 20 pages, 34x6 inches. 
Booklet No. 257, entitled “ Ventilating and Cool- 
ing.” Illustrated, 34x6 inches. Booklet No. 
258, describing Sirocco fan. Illustrated, 34x6 
inches. 

Acheson Oildag Company, Niagara Falls, 
N. Y. Pamphlet containing reports of Prof. 
Charles F. Mabery and the Committee of the 
Automobile Club of America on merits of Oildag 
as a lubricant. Itiustrated, 18 pages, 54x8 
inches. Booklet entitled, “Oildag Increases 
the Available Power of a Gas Engine and Makes 
It Run Like Velvet."’ Illustrated, 12 pages, 
34x6 inches. 


Want Advertisements 


Rate*25 cents per line for each insertion. About 
sixqwords make a line. No advertisements abbre- 
viated. Copy should be sent to reach us not 
later than Friday for ensuing week's issue. An- 
swers addressed to our care will be forwarded. 
Applicanis may specify names to which their 
replies are not to be forwarded, but replies will 
not be returned. If not forwarded, they will 
be destroyed without notice. No information 
given by us regarding any advertiser using bor 
number. Original letters of recommendation or 
other papers of value should not be inclosed to 
unknown correspondents. Only bona-fide adver- 
tisements inserted under _ this heading. No 
advertising accepted from any agency, associa- 
tion or individual charging a fee for “ registration," 
or a commission on wages of successful applicants 
for situations 





Miscellaneous Wants 


Caliper list free. E. G. Smith, Columbia, Pa. 
We buy or pay royalty for good patented 
machine or tool Box 282, AMER. MAcH 


Hand power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, Il. 

Light, fine machinery to order; models and 
electrical work specialtv. E. O. Chase, New- 
ark, N. . 

Machines designed; automatic special Prac- 
tical working drawings. C. W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa 

Special «machinery accurately built Screw 
machine or turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N. J 


Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

New .foolproof crude oil engine, Diesel type, 
no compressor Inventor would like to nego- 
tiate with ffirms3of standing. Box 452, Am. Ma, 

Metal specialties manufactured; models, 
dies and special machinery Inventions per- 
fected; correspondence solicited. W. E. Vil- 


linger, Williamsport, Pa 


Am injmarket for a machine for coiling cop- 
per pipe of various sizes, say five-inch coil of 
three-quarter inch pipe, number eighteen gage. 
James W. See, Hamilton, Ohio 

I have an unusually ood proposition. 
Wish to connect with firm desiring additional 
line of manufacture. Would consider organ- 
ization of new company Box 387, AM. ™~ 
pa Wanted—To sell or negotiate machine pat- 
ents, patterns, etc.; big market and good profit; 
highest possible indorsements; $10,000 to $25,000 
backing required. “ Builder,”’ 808 N. C Ave., 
Washington, D. C, 


aA large English firm of machine-tool im- 
¢ters having showrooms and offices in Great 
ritain, France, Italy and Japan, is wanting 

good wencies for machine tools of all kinds. 

ApplygBox 189, AMERICAN MACHINIST, 
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Wanted—Machinery to build (special line 
for Canada) or would build on royalty, or would 
consider manufacturing proposition. Have gen- 
eral machine shopfequipment and exceptionally 
low[{costs. Box 424, AMERICAN MACHINIST. 

A large well equipped machine shop on the 
south side of Chicago would like some work 
outside of its regular line; factory is equipped 
to do small and moderately heavy work; also 
experimental work; has good railroad facilities. 
Box 428, AMER. MACHINIST. 

To correspond with machining contractors 
having ample capacity and desiring contracts 
for machining automobile cylinders and pistons 
in lots 50 to 1000. Either New England or 
near New York City. ‘‘Automobile,”’ Box 
451, care AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT 

Superintendent, good executive, experienced 
production of electric and plunger 
desires change. Box 459, MA. 

ILLINOIS 

superintendent by a 


in rapid 
elevators, AM. 


Wanted—Position as 


man experienced in modern machine shop 

and foundry practice; a good organizer and 

executive who can increase output and re- 
duce costs Address Box 435, AMER. MACH 

NEW JERSEY 

German toolmaker and machinist, 35 years 

of age, 18 years’ experience building auto- 

machinery, tools, jigs, also die work, 


matic 
wants steady position in New York or vicinity. 


460, AMERICAN MACHINIST. 
NEW YORK 

Mechanical designer is open for responsible 
position; nine years’ experience; employed, 
but desires change. Box 461, AMER. MACH. 

Wanted—Position as superintendent or general 
foreman by man of broad experience, both 
light and heavy work. Expert mechanic’ and 
cost reducer; thoroughly familiar with piece price 
and premium systems teferences furnished. 
Thirty-five vears old. Box 453, AMER. Macu 
OHIO 


0x 


graduate is 
medium 
manage- 


college 
small or 
good 


Mechanical engineer, 
open for superintendency of 
size shop, that will grow under 


ment; salary to start less object; hydraulic, 

steam, pneumatic and_ electric machinery. 
Box 440, AMERICAN MACH NIST. 
PENNSYLVANIA 

Assistant superintendent or toolroom fore- 


man will be open for position tool and die work 
executive ability; 18 vears 


expert machinist; 
experience; best reference. Box 448, Am. Ma. 
Help Wanted 
Classification indicates present address of 
advertiser, nothing else 
CANADA 
Wanted—First-class toolmakers and ma- 
chinists, accustomed to automobile, jig and 
fixture work. Apply Reo Motor Car Co. of 


Catharines, Ont 
CONNECTICUT 


Canada, Ltd., St 


AMERICAN MACHINIST 


INDIANA 

Two experienced foremen for machine and 
assembling rooms, manufacturing gasolene 
motors. Give reference, experience and age. 


Box 262, AMERICAN MACHINIST. 


IOWA 

Wanted—An instructor in descriptive geom- 
etry and drawing, preferably a graduate in 
mechanical engineering. Salary, $1000 for nine 
months work. Address, giving qualifications, 
references and sample of drawing, William 
G. Raymond, State University of Iowa, Iowa 
City, lowa. 

MAINE 

Draftsman, with experience as detailer on 
automatic machinery, to work on special ma 
chinery for paper products; 10 hours; good 
pay. Address, stating experience, Box 456, 
AMERICAN MACHINIST. 

MASSACHUSETTS 

Wanted—Machinist experienced as toolmaker 
and foreman. Address, stating age, experi- 
ence and pay required. Box 419, Am. Macu. 

Wanted—Experienced time study man, one 
with mechanical training preferred. This is 
a steady job with good chances for the right 


man. Apply to Post Office Box 5285, Boston, 
Mass. 
Wanted—General superintendent. Must be 


an exceptionally capable and_ experienced 
man with successful record, having large mechan- 
posl- 


ical and executive ability. Permanent 
tion in factory, employing 2500 hands. Box 
$46, AMERICAN MACHINIST. 
MICHIGAN 
Wanted—A few first-class toolmakers on 
small work; good wages and steady employ- 
ment for competent men. Box 278, AM. MA. 
First-class toolmakers, machinists, turret 


lathe hands, milling machine hands, wanted ; 
some capable of taking charge of departments. 


Must be A-1 men. Give age, experience, 
wages, ete. Apply Buick Motor Co., Flint, 
Michigan. 

Wanted—Large automobile manufacturing 


concern bringing out new model, wants services 
of several competent tool and jig? designers; 
permanent positions® for right men. Give 
experience, date available and salary expected 
in replying. Address) Box 454, AMER. MACH. gy 


MISSOURI 


Wanted—Inspector on close accurate ma- 


chine work for a large electrical concern in 
the West. Box 430, AMERICAN MACHINIST. tg 

Wanted—First-class tool designer experi- 
enced on adding machine work. Address 
Adding Typewriter Company, Poplar, Bluff, Mo. 

NEW YORK 

Lathe, planer and boring mill hands wanted 
for night and day shift; no labor troubles; 
increasing forc2; applicantsR must state! wages 
desired, past experience and if employed at 


present to receive further consideration. 
ply, Ingersoll-Rand Co., Paintedg Post, N. 

1000 Island Boat & Engine Co., Morristown, 
N. Y., wants good, steady general machinist. 
Steady work at good wages for this section is 
those 


Ap- 
Yad 


offered. Preference will be given to 

that will put in a small amount of capital. We 

have a fine location and growing business. 
OHIO 


Wanted—Die makers. 201 Nicholas Building, 


July 29, 1909. 


Wanted—Works manager, capable of taking 
entire charge of plant employing 300 men manu- 
facturing special machinery. Must be thoroughly 
experienced in drafting-room, foundry, pattern 
and machinefshop practise. Give full details 
of self and experience. Box 442, AMER. Ma. 

Men wanted for automobile factory in 
northwestern Ohio. Applications wanted for 
future openings. Machinists, assemblers, tool- 


makers, molders, machine, bench and floor, 
millwright helpers, _ testers, a press 
Answering b 


hands, painters, upholsterers. 
letter please state rate per hour wanted. 
Address Box 458, AMERICAN MACHINIST. 


PENNSYLVANIA 


Machinists wanted. Lathe, 
floor hands, air compressor work. 
dell Machinery Co., Bradford, Pa. 

Wanted—Draftsmen with experience in de~ 
signing and checking machinery and machine 
tools. Location, eastern Pennsylvania. Box 
447, AMERICAN| MACHINIST. 

Wanted—An experienced man as 
of a machine shop employing about ninety 
men; must have occupied similar position. 
Applicant will state age, experience and give 
references. Box 434, AMERICAN MACHINIST. 

Wanted—Several tool draftsmen on _ tools, 
jigs and fixtures for small interchangeable work. 
Only A-1 men, neat, rapid and accurate, need 
to check drawings of the 


boring mill and 
The Blais- 


foreman 


appty. Also a man ‘ 
above description. In answering, please state 
age, experience and wages expected. Box 
449, AMERICANQMACHINIST. 

Wanted—A good live agent in every shop 


to sell one of the best 
removing grease and 
without) injury to the 
An agent can 


or factory in the U. 8. 
known preparations for 
grime from the hands 
skin. Absolutely guaranteed. 
make} from $5.00 to $25.00 over and above 
his regular salary. This is no fake. Write 
for free sample and agents’ terms. The Klen- 
zola Co., Erie, Pa. 
RHODE ISLAND 

Wanted—Experienced grinding wheel sales- 
man} tojtravel in NewgEngland,! New, York and 
New Jersey. In reply state age, experience, 
salary~ expected# and references. Box 450, 
AMERICAN MACHINIST. 


WASHINGTON 
Foreman toolmaker. A factory em- 
workmen, equipped with modern 
tools, manufacturing’a line of solidfgold jewelry, 
sterling silver tableware, souvenir badges and 
novelties, requires a first-class toolmaker with 
executive ability to take chargefof the tool- 
making department. A mane not@over 40, 
thoroughly conversant with modern methods 
of manufacturing. Referencesjwill_be” required. 
Box 443," AMERICAN MACHINIST. 
WEST VIRGINIA 
Wanted—Some first-class mechanics for 
lathes, planers and assemblers; best wages 
paid for best men. None but really first-class 
mechanics need apply. Address Box 158, 
Wheeling, W. Va. 


Wanted 
ploying 200 


WISCONSIN 

Reliable machinists who desireY steady, em- 
ployment in an automobile factory located 
in a cool, healthful, smallfcity are advised; to 
call, ready for work, at any time: within four 
months, at the Rambler factory, Kenosha, Wis. 
The advertiser needs$a man” qualified to 
select and engage skilfulj machinistsfand other 
The 

















Wanted—Man to operate B. & S. automatic Toledo. O 
screw machines Address P. O. Box 43, Station — employees for an automobile 3 factory. 
A, Hartford, Conn Wanted—First-class¥ toolmakers, machinists Tight man can have good remuneration, and 
LLINOIS and patternmakers. Address Box, 116, Cleve- if desired, a responaipley permanent position. 
Wanted—First-class vise and floor hands; land, Ohio. Address Automo vile, AMER 4 MACHINIAT. 
only those accustomed to machine tool work Wanted—First-class engineer, experienced in ag Be SERN, OES Sa ae 
need apply. Write the Ingersoll Milling Ma- air and vacuum work. Give full particulars pert SMuarie — deviews. ‘Must . 
chine Co., Rockford, Ill. education, experience,g age, salary. Address senationl mechanic with the: abilityg tof produce 
Wanted—A young man who is a first-class Box 445, AMERICAN MACHINIST. new devices to meet the requirements of, the 
machinist with a good education, to learn to Wanted—Machinists; only good men need _ trade, and must also have} abilityg and’ experi- 
operate our machines on the road for us, and apply. Crank, lathe planer, boring mill and ence to superintendg theirg manufacture. Ad- 
eventually to work into the position of sales- bars, radial drill, Jones & Lamson screw ma- dress Box 455, carefofs AMERICAN MACHINIST 
man. Apply, giving full history of experi- chine, toolmakers, floor and vise handles, in- New York, stating age, experience, salary ex- 
ence, stating age and details in full. The Inger- creasing force; steady work ; good wages. Box pected and wheng available. All, communica- 
soll Milling Machine Co., Rockford. Illinois. 457, AMERICAN MACHINIST tions will be considered strictly, confidential. 
| . . 
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